History of computers. Reload by Сабирова Римма Наилевна et al.
1 
 













HISTORY OF COMPUTERS. RELOAD. 
 
 















ȻȻɄ 81.2 Ⱥɧɝɥ 
          Ɋ 15  
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Ɏ.Ȼ.ɋɢɬɞɢɤɨɜɚ, Ⱦ.Ɏ.ɏɚɤɢɦɡɹɧɨɜɚ . – Ʉɚɡɚɧɶ: ɂɡɞ-ɜɨ Ʉɚɡɚɧ. ɭɧ-ɬɚ, 2017. – 117 ɫ. 
Ⱦɚɧɧɨɟ ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɛɨɪɧɢɤ ɨɪɢɝɢɧɚɥɶɧɵɯ 
ɬɟɤɫɬɨɜ ɩɨ ɢɫɬɨɪɢɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 
ɉɨɫɨɛɢɟ ɨɬɜɟɱɚɟɬ ɩɪɨɝɪɚɦɦɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɢ ɪɚɫɫɱɢɬɚɧɨ ɧɚ ɫɬɭɞɟɧɬɨɜ 
ɂȼɆɢɂɌ ɢ ɂɌɂɋ ɭɪɨɜɧɟɣ Pre-Intermediate ɢ  Intermediate ɫ ɰɟɥɶɸ ɪɚɡɜɢɬɢɹ 
ɧɚɜɵɤɨɜ ɱɬɟɧɢɹ, ɦɨɧɨɥɨɝɢɱɟɫɤɨɣ ɪɟɱɢ, ɜɟɞɟɧɢɹ ɞɢɫɤɭccɢɢ ɢ ɚɤɬɢɜɢɡɚɰɢɢ 
ɥɟɤɫɢɤɢ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ. ɉɨɫɨɛɢɟ ɫɧɚɛɠɟɧɨ ɢɥɥɸɫɬɪɚɰɢɹɦɢ, ɞɚɸɳɢɦɢ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɢ ɢɯ ɢɡɨɛɪɟɬɚɬɟɥɹɯ. Ɍɟɤɫɬɵ ɢɡ 
ɞɚɧɧɨɝɨ ɩɨɫɨɛɢɹ ɦɨɝɭɬ ɛɵɬɶ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɡɚɞɚɧɢɣ ɞɥɹ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ, ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɡɚɱɟɬɨɜ ɢɥɢ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ. 
ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɜɭɡɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ 
ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ. 
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Ⱦɚɧɧɨɟ ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɡɚɧɹɬɢɣ ɫɨ ɫɬɭɞɟɧɬɚɦɢ 1 ɢ 2 
ɤɭɪɫɨɜ ȼɵɫɲɟɣ ɲɤɨɥɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɫɢɫɬɟɦ (ȼɒ ɂɌɂɋ) ɢ ɂɧɫɬɢɬɭɬɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɚɬɟɦɚɬɢɤɢ ɢ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ (ɂȼɆɢɂɌ) Ʉɚɡɚɧɫɤɨɝɨ (ɉɪɢɜɨɥɠɫɤɨɝɨ) 
ɮɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɫ ɭɪɨɜɧɟɦ ɜɥɚɞɟɧɢɹ ɹɡɵɤɨɦ Ⱥ2, ȼ1. 
ɉɨɫɨɛɢɟ ɫɨɫɬɨɢɬ ɢɡ 6 ɱɚɫɬɟɣ (ɦɨɞɭɥɟɣ), ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɞɧɨɦɭ ɢɡ ɩɨɤɨɥɟɧɢɣ ɤɨɦɩɶɸɬɟɪɨɜ. ȼɧɭɬɪɢ ɤɚɠɞɨɝɨ ɦɨɞɭɥɹ 
ɦɚɬɟɪɢɚɥ ɪɚɡɛɢɬ ɧɚ ɧɟɫɤɨɥɶɤɨ ɸɧɢɬɨɜ. Ʉɚɠɞɵɣ ɸɧɢɬ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɨɪɢɝɢɧɚɥɶɧɵɟ ɬɟɤɫɬɵ ɩɨ ɢɫɬɨɪɢɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɤɨɦɩɶɸɬɟɪɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɫ ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɤ ɧɢɦ ɞɨ- ɢ ɩɨɫɥɟɬɟɤɫɬɨɜɵɦɢ ɡɚɞɚɧɢɹɦɢ. ɉɪɢ 
ɨɬɛɨɪɟ ɬɟɤɫɬɨɜ ɭɱɢɬɵɜɚɥɢɫɶ ɢɯ ɩɨɡɧɚɜɚɬɟɥɶɧɚɹ ɰɟɧɧɨɫɬɶ ɢ ɬɟɦɚɬɢɱɟɫɤɨɟ 
ɫɨɨɬɜɟɬɫɬɜɢɟ. ɘɧɢɬ ɩɨɫɬɪɨɟɧ ɬɚɤ, ɱɬɨɛɵ ɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ 
ɭɩɪɚɠɧɟɧɢɣ: ɜɨɩɪɨɫɧɨ-ɨɬɜɟɬɧɚɹ ɪɚɛɨɬɚ,  ɭɩɪɚɠɧɟɧɢɹ ɧɚ ɨɬɪɚɛɨɬɤɭ  ɥɟɤɫɢɤɢ 
ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ, ɫɥɨɜɨɨɛɪɚɡɨɜɚɧɢɟ, ɨɬɪɚɛɨɬɤɭ ɦɨɧɨɥɨɝɢɱɟɫɤɨɣ ɪɟɱɢ, 
ɧɚɜɵɤɨɜ ɩɟɪɟɜɨɞɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɩɢɫɶɦɟɧɧɨɝɨ. Ʉɚɠɞɵɣ ɸɧɢɬ ɡɚɜɟɪɲɚɟɬɫɹ 
ɬɜɨɪɱɟɫɤɢɦɢ ɡɚɞɚɧɢɹɦɢ, ɧɚɩɪɚɜɥɟɧɧɵɦɢ ɧɚ ɚɤɬɭɚɥɢɡɚɰɢɸ ɩɨɥɭɱɟɧɧɵɯ 
ɡɧɚɧɢɣ. ɗɬɢ ɡɚɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɩɪɟɡɟɧɬɚɰɢɣ, ɨɛɫɭɠɞɟɧɢɣ, 
ɤɨɦɦɟɧɬɚɪɢɟɜ ɤ ɬɟɦ ɢɥɢ ɢɧɵɦ ɭɬɜɟɪɠɞɟɧɢɹɦ. 
ɉɨɫɨɛɢɟ ɫɨɞɟɪɠɢɬ ɰɜɟɬɧɵɟ ɢɥɥɸɫɬɪɚɰɢɢ ɤ ɬɟɤɫɬɚɦ, ɢɡ ɤɨɬɨɪɵɯ ɦɨɠɧɨ 
ɩɨɥɭɱɢɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɢ ɢɯ ɢɡɨɛɪɟɬɚɬɟɥɹɯ. 
Ʉɪɨɦɟ ɬɨɝɨ,  ɩɨɫɨɛɢɟ ɜɤɥɸɱɚɟɬ ɜɯɨɞɧɨɣ ɢ ɜɵɯɨɞɧɨɣ ɬɟɫɬɵ, ɫɞɟɥɚɧɧɵɟ ɜ ɜɢɞɟ 
ɜɢɤɬɨɪɢɧɵ (Quiz).  
ɐɟɥɢ ɞɚɧɧɨɝɨ ɩɨɫɨɛɢɹ – ɪɚɡɜɢɬɶ ɭ ɫɬɭɞɟɧɬɨɜ ɧɚɜɵɤɢ ɪɚɛɨɬɵ ɫɨ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɬɟɤɫɬɚɦɢ, ɜɟɞɟɧɢɹ ɞɢɫɤɭɫɫɢɢ ɢ ɚɤɬɢɜɢɡɚɰɢɢ ɥɟɤɫɢɤɢ 
ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ.  
Ɇɚɬɟɪɢɚɥɵ ɩɨɫɨɛɢɹ ɩɪɨɲɥɢ ɚɩɪɨɛɚɰɢɸ ɜ ɫɬɭɞɟɧɱɟɫɤɢɯ ɝɪɭɩɩɚɯ ɢ ɦɨɝɭɬ 




Generations of Computers 
Zero Generation Computers 
The first man to create a calculating machine was the French scientist Blaise 
Pascal (1623-1662). He built this device called Pascaline when he was only 19 
years old. It was entirely mechanic, the operations it supported were only addition 
and subtraction. 
Thirty years later German mathematician Gottfried Wilhelm von Leibniz 
designed a calculating machine called the Step Reckoner. 
For 150 years there wasn’t much progress in calculating machine design, until 
mathematician Charles Babbage (1792-1871) constructed his difference engine 
which had only two operations just like the Blaise Pascal’s machine. Because the 
difference engine calculated only one algorithm Charles got bored with it and 
decided to make another machine which was the analytical engine which had 
multiplication and division too. The advantage of this engine was that it could do 
many different algorithms. Babbage is considered as “father of the computer”. 
Next in the series mechanic computers were the machines designed by Konrad 
Zuse, John Atanasoff and George Stibbitz.  Expecially interesting was the 
Atanasoff machine which used binary arithmetic and had memory capacitors 
similar to the DRAM chips. 




Cover the text and answer the following questions:   
1) What did all the above mentioned devices have in common? 
2)  Which countries were zero generation computers invented in? 




First Generation (1945-1956) 
  
During the period of 1940 to 1956 first generation of computers were 
developed. The first generation computers used vacuum tubes for circuitry and 
magnetic drums for memory, and were often enormous, taking up entire rooms. 
The vacuum tube was developed by Lee DeForest. A vacuum tube is a device 
generally used to amplify a signal by controlling the movement of electrons in an 
evacuated space. First generation computers were very expensive to operate and in 
addition to using a great deal of electricity, generated a lot of heat, which was often 
the cause of malfunctions. 
 
CHARACTERISTICS 
1) First generation computers were based on vacuum tubes.  
2) The operating systems of the first generation computers were very slow. 
3) They were very large in size. 
4) Production of the heat was in large amount in first generation computers. 
5) Machine language was used for programming. 
6) First generation computers were unreliable. 





Cover the text and answer the following questions:   
1) What was the period of first generation computers?    
2) Who invented the vacuum tube? 
3)  What kind of device is the vacuum tube? 
4) What can you say about the size of these computers? 
5) What other disadvantages did they have? 
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Second Generation Computers (1956-1963) 
 
During the period of 1956 to 1963 second generation of computers were 
developed. The second generation computers emerged with development of 
Transistors. The transistor was invented in 1947 by three scientists J. Bardeen, 
H.W. Brattain and W. Shockley. A transistor is a small device made up of 
semiconductor material like germanium and silicon. Even though the Transistor 
were developed in 1947 but was not widely used until the end of 50s. The 
transistor made the second generation computers faster, smaller, cheaper, more 
energy-efficient and more reliable than their first-generation computers. Even 
though the transistor used in the computer generated enormous amount of heat 
which ultimately would lead to the damage of the computers but was far better 
than vacuum tubes. 
Second  generation  computers  used the  low  level  language   i.e. machine level 
language and  assembly language which made the programmers easier to  specify 
the instructions. Later on High level language programming were introduced such 
as COBOL  and FORTRAN. Magnetic core was used as primary storage. Second 
generation computer has faster input /output devices which thus brought 
improvement in the computer. 
 
CHARACTERISTICS 
1) Transistors were used in place of vacuum tubes. 
2) Second generation computers were smaller in comparison with the first 
generation computers. 
3) They were faster in comparison with the first generation computers. 
4) They generated less heat and were less prone to failure. 
5) They took comparatively less computational time. 
6) Assembly language was used for programming. 




IBM 7000, NCR 304, IBM 650, IBM 1401, ATLAS and Mark III are 




Cover the text and answer the following questions:   
1) What was the period of  second generation computers?   
2) What invention were they based upon? 
3) What advantages did second generation computers have due to transistors? 
4) Which programming languages did second generation computers use? 
 
Third Generation Computers (1964-1971) 
 
During the period of 1964 to 1971 Third generation computers were 
developed. The third generation computers emerged with the development of IC 
(Integrated Circuits). The invention of the IC was the greatest achievement done in 
the period of third generation of computers. IC was invented by Robert Noyce and 
Jack Kilby in 1958-59. IC is a single component containing a number of 
transistors. Transistors were miniaturized and placed on silicon chips, called 
semiconductors, which drastically increased the speed and efficiency of computers. 
Keyboards and monitors developed during the period of third generation of 
computers. The third generation computers interfaced with an operating system, 
which allowed the device to run many different applications at one time with a 
central program that monitored the memory.  
 
CHARACTERISTICS 
1) IC was used instead of transistors in the third generation computers. 
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2) Third generation computers were smaller in size and cheaper as compared to the 
second generation computers. 
3) They were fast and more reliable. 
4) High level language was developed. 
5) Magnetic core and solid states as main storage. 
6) They were able to reduce computational time and had low maintenance cost. 
7) Input/Output devices became more sophisticated. 
 




Cover the text and answer the following questions:   
1) What was the period of third generation computers?      
2) What invention were they based upon? 
3) What is the definition of the IC? 
4) What advantages did they have compared to the second generation computers? 
5) What kind of programming languages did third generation computers use? 
 
Fourth Generation Computers (1971-Present) 
After 1971 the fourth generation computers were built. The fourth 
generation computers were the extension of third generation technology. 
The fourth generation computers emerged with development of the VLSI (Very 
Large Scale Integration).With the help of VLSI technology microprocessor came 
into existence. The computers were designed by using microprocessor, as 
thousands of integrated circuits were built onto a single silicon chip. What in the 
first generation filled an entire room could now fit in the palm of the hand. 
The fourth generation computers became more powerful, compact, reliable and 
10 
 
affordable. As a result, they give rise to personal computer (PC) revolution. 
For the first time in 1981 IBM introduced its computer for the home user and in 
1984 Apple introduced the Macintosh Microprocessor. 
                                            CHARACTERISTICS 
1) The fourth generation computers have microprocessor-based systems. 
2) They are the cheapest among all the computer generation. 
3) The speed, accuracy and reliability of the computers were improved in fourth 
generation computers. 
4) Many high-level languages were developed in the fourth generation such 
as COBOL, FORTRAN, BASIC, PASCAL and C language. 
5) A Further refinement of input/output devices was developed.  
6) Networking between the systems was developed. 
 
IBM 4341, DEC 10, STAR 1000, PUP 11 and APPLE II are 
the examples of fourth generation computers. 
http://latesttechnomanias.blogspot.ru/2010/06/fourth-generation-computers.html 
 
Cover the text and answer the following questions:   
1) What is the period of third generation computers?      
2) What technology are fourth generation computers based on? 
3) What can you say about the size of modern computers? 
4) What about of the price of  fourth generation computers? 
5) What  other positive features do they have? 
Fifth Generation (Present and Beyond) 
Fifth generation computers are in developmental stage which is based on the 
artificial intelligence. The goal of the fifth generation is to develop the device 
which could respond to natural language input and are capable of learning and self-
organization. Quantum computation and molecular and nanotechnology will be 
11 
 
used in this technology. So we can say that the fifth generation computers will 
have the power of human intelligence.  
CHARACTERISTICS 
1) The fifth generation computers will use super large scale integrated chips. 
2) They will have artificial intelligence. 
3) They will be able to recognize image and graphs. 
4) Fifth generation computer aims to be able to solve highly complex problem 
including decision making, logical reasoning. 
5) They will be able to use more than one CPU for faster processing speed. 
6) Fifth generation computers are intended to work with natural language. 
http://latesttechnomanias.blogspot.ru/2010/06/fifth-generation-computers.html   
 
Cover the text and answer the following questions:   
1) What is the goal of the fifth generation?      
2) What technologies will be used in firth generation computers? 
3) What will these computers be able to do? 










GENERAL KNOWLEDGE QUIZ 
Do the introductory quiz to check your general knowledge of the history of 
computers. 
1. This invention helped to make computers much smaller and faster.  What is it 
called? 
A. Vacuum Tube 
B. Random Access Memory 
C. Central Processing Unit 
D. Integrated Circuit  
 
2. This person is often called the inventor of the modern computer. He actually 
created the first fully electronic computer. 
A. Konrad Zuse  
B. Byron Lovelace 
C. William Gates 
D. Steve Jobs 
 
3.This person created a machine called The Analytical Engine. His ideas were 
some of the first that led to the creation of computers. 
A. Simon Konrad 
B. Charles Babbage 
C. John Lovelace 
D. William Howard 
 
4. Steve Jobs and Steve Wozniak built their first computer using a wooden box. 








5. This man is known for starting the company Microsoft back in the year 1975. 
Since then, he has become one of the richest people in the world. His name is: 
A. Steve Jobs 
B. Bill Gates 
C. Konrad Zuse 
D. Charles Babbage 
 
6. This invention was 1,000 times faster than any machine built before it. It was so 
big that it could fill up a house. 










8. Who invented the Internet? 
A. Steve Jobs 
B. More than one person 
C. Al Gore 






9.This invention replaced vacuum tubes and made computers much smaller and 






10. This person created what is now known as the first computer program. The 
program was made to help the Analytical Engine calculate numbers. 
A. Charles Babbage 
B. Konrad Apple 
C. Ada Lovelace 

















MODULE 1. Zero generation computers 
Unit 1 
Early computing machines   
 
I. Pre-reading task. 
 When  and where do you think the very first computer was invented? 
 Have you heard about the machine called the Pascaline? Who invented it? 
 
 II. Read the text and check your answers. 
Actually speaking, the computers history did not start with electronic ones,  i.e. 
they aren’t in existence merely from early 1940’s. In early days when our ancestors 
used to reside in cave the counting was a problem. When they started using stone 
to count their animals or the possession, they never knew that this day will lead to 
a computer of today.  
The abacus, which emerged about 5,000 years ago in Asia Minor and is still in use 
today, may be considered the first computer. This device allows users to make 
computations using a system of sliding beads arranged on a rack. Early merchants 
used the abacus to keep trading transactions. But as the use of paper and 
pencil spread, particularly in Europe, the abacus lost its importance. It took nearly 
12 centuries, however, for the next significant advance in computing devices to 
emerge 
  Fig. 1. The ancient abacus 
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   . 
In 1642, Blaise Pascal (1623-1662), the 18-year-old son of a French tax collector, 
invented what he called a numerical wheel calculator to help his father with his 
duties. This brass rectangular box, also called a Pascaline, used eight movable dials 
(ɜɪɚɳɚɸɳɢɟɫɹ ɡɭɛɱɚɬɵɟ ɤɨɥёɫɢɤɢ) to add sums up to eight figures long. Pascal's 
device used a base of ten to accomplish this. For example, as one dial moved ten 
notches, or one complete revolution, it moved the next dial - which represented the 
ten's column - one place. When the ten's dial moved one revolution, the dial 
representing the hundred's place moved one notch and so on. The drawback to the 
Pascaline, of course, was its limitation to addition. 
 
Fig. 2. The Pascaline. 
In 1694, a German mathematician and philosopher, Gottfried Wilhem von 
Leibniz (1646-1716), improved the Pascaline by creating a machine that could also 
multiply. Like its predecessor, Leibniz's mechanical multiplier worked by a system 
of gears (ɫɢɫɬɟɦɚ ɫɜɹɡɚɧɧɵɯ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɡɭɛɱɚɬɵɯ ɤɨɥёɫ). Partly by studying 
Pascal's original notes and drawings, Leibniz was able to refine his machine.  
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It wasn't until 1820, however, that mechanical calculators gained widespread use. 
Charles Xavier Thomas de Colmar, a Frenchman, invented a machine that could 
perform the four basic arithmetic functions. Colmar's mechanical calculator, the 
arithometer, presented a more practical approach to computing because it could 
add, subtract, multiply and divide. With its enhanced versatility, the arithometer 
was widely used up until the First World War.  
The real beginnings of computers as we know them today, however, lay with an 
English mathematics professor, Charles Babbage (1791-1871). Babbage's first 
attempt at a mechanical computing device, the Difference Engine, was a special-
purpose machine designed to tabulate logarithms and trigonometric functions by 
evaluating finite differences to create approximating polynomials. Construction of 
this machine was never completed; Babbage had conflicts with his chief engineer, 
Joseph Clement, and ultimately the British government withdrew its funding for 
the project.  
During this project, he realized that a much more general design, the Analytical 
Engine, was possible. The work on the design of the Analytical Engine started in 
1834. (More information on these machines can be found in Exercise VIII). 
 Fig. 3. The Difference Engine 
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In 1931 Vannevar Bush (1890-1974) developed a calculator for solving differential 
equations. The machine could solve complex differential equations that had long 
left scientists and mathematicians baffled. The machine was cumbersome because 
hundreds of gears and shafts were required to represent numbers and their various 
relationships to each other. 
 
Fig. 4. The Vannevar Bush’s canculator. 
http://www.dia.eui.upm.es/asignatu/sis_op1/comp_hd/comp_hd.htm 
 
III.  Translate from English into Russian: 
1) ancestors used to reside in cave; 2) a system of sliding beads; 3) to keep trading 
transactions.; 4) a base of ten; 5) drawback; 6) predecessor; 7) a system of gears 
and dials; 8) gained widespread use; 9) enhanced versatility; 10) withdrew its 
funding; 11) left scientists and mathematicians baffled. 
 
IV. Close the text and complete the sentences by memory: 
1. In early days when our ancestors used to reside in cave the … was a problem. 
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2. The abacus allowed users to make computations using a system of … 
…arranged on a rack. 
3. In 1642 Pascal invented a  … wheel … to help his father with his duties. 
4. The … to the Pascaline was its limitation to … . 
5. Leibniz  … the Pascaline by creating a machine that could also…. 
6. Colmar's calculator presented a more practical … to computing because it could 
add, … , multiply and divide. 
7. The Difference Engine was a … machine designed to tabulate  
logarithms and …  functions by evaluating finite differences to create … 
polynomials. 
8. … the British government withdrew its … for the project. 
9. During this project, he realized that a much more general design, the …  … , 
was possible. 
10. The Vannevar Bush’s machine could solve complex differential … that had 
long left scientists and mathematicians… . 
 
V. Find English equivalents from the text:  
1) ɩɪɨɢɡɜɨɞɢɬɶ ɜɵɱɢɫɥɟɧɢɹ; 2)  ɩɨɬɟɪɹɬɶ ɡɧɚɱɟɧɢɟ; 3) ɡɧɚɱɢɬɟɥɶɧɵɣ 
ɩɪɨɝɪɟɫɫ; 4) ɫɞɟɥɚɬɶ ɩɨɥɧɵɣ ɨɛɨɪɨɬ; 5) ɧɟɞɨɫɬɚɬɨɤ; 6) ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ; 7) 
ɜɵɩɨɥɧɹɬɶ ɚɪɢɮɦɟɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ; 8) ɩɨɜɵɲɟɧɧɚɹ ɩɪɢɫɩɨɫɨɛɥɹɟɦɨɫɬɶ; 9) 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ; 10) ɨɰɟɧɢɜɚɬɶ ɤɨɧɟɱɧɭɸ ɪɚɡɧɨɫɬɶ; 11) ɩɪɟɤɪɚɬɢɬɶ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɟ; 12) ɪɟɲɚɬɶ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ 
 
VI. Find  derivatives from the text for the following words: 
1)exist; 2) possess; 3) compute; 4) number: 5) move; 6) revolve; 7) wide; 8) 
versatile; 9) differ; 10) construct; 11) relate; 12) limit; 
 
VII. Answer the following  questions: 
1) Did computer history start with electronic ones? 
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2) Who was the abacus used by? 
3) What numerical system did the Pascal’s machine use? 
4) What was the drawback of the Pascaline? 
5) Who improved the Pascaline by creating a machine that could also multiply? 
6) Which functions could Colmar's mechanical calculator perform? 
7) What was the name of the first Babbage’s mechanical computing device? 
8) Why wasn’t the construction of this machine completed? 
9) What could Vannevar Bush’s calculator solve? 
10) Why was it machine was cumbersome?  
VIII. Read the text about the Charles Babbage’s mechanical computer. Make up 
a plan for the text in the form of questions. Then give a short summary of the 
text using Appendix I. 
Charles Babbage (1791-1871) was an English mathematician, philosopher, 
inventor and mechanical engineer. Along with Ada Lovelace, he is best 
remembered for originating the concept of a programmable computer. Frustrated at 
the many errors he found while examining calculations for the Royal Astronomical 
Society, Babbage declared, "I wish to God these calculations had been performed 
by steam!" With those words, the automation of computers had begun. By 1812, 
Babbage noticed a natural harmony between machines and mathematics: machines 
were best at performing tasks repeatedly without mistake; while mathematics, 
particularly the production of mathematic tables, often required the simple 
repetition of steps. The problem centered on applying the ability of machines to the 
needs of mathematics. 
 Fig. 5. Charles Babbage, the Father of the Computer. 
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Babbage's first attempt at solving this problem was in 1822 when he proposed a 
machine to perform differential equations, called a Difference Engine. Powered by 
steam and large as a locomotive, the machine would have a stored program and 
could perform calculations and print the results automatically. After working on 
the Difference Engine for 10 years, Babbage was suddenly inspired to begin work 
on the first general-purpose computer, which he called the Analytical Engine. 
Babbage's assistant, Augusta Ada King, Countess of Lovelace (1815-1842) and 
daughter of English poet Lord Byron, was instrumental in the machine's design.  
 Fig. 6. Ada Lovelace. 
One of the few people who understood the Engine's design as well as Babbage, she 
helped revise plans, secure funding from the British government, and communicate 
the specifics of the Analytical Engine to the public. Also, Lady Lovelace's fine 
understanding of the machine allowed her to create the instruction routines to be 
fed into the computer, making her the first female computer programmer. In the 
1980's, the U.S. Defense Department named a programming language ADA in her 
honor. 
Babbage's steam-powered Engine, although ultimately never constructed, may 
seem primitive by today's standards. However, it outlined the basic elements of a 
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modern general purpose computer and was a breakthrough concept. Consisting of 
over 50,000 components, the basic design of the Analytical Engine included input 
devices in the form of perforated cards containing operating instructions and a 
"store" for memory of 1,000 numbers of up to 50 decimal digits long. It also 
contained a "mill" with a control unit that allowed processing instructions in any 
sequence, and output devices to produce printed results. Babbage borrowed the 
idea of punch cards to encode the machine's instructions from the Jacquard loom. 
The loom, produced in 1820 and named after its inventor, Joseph-Marie Jacquard, 
used punched boards that controlled the patterns to be woven. 
 
Fig. 7. Analytical Engine. 
IX. Translate sentences from Russian into English: 
1) ɇɟɫɤɨɥɶɤɨ ɬɵɫɹɱɟɥɟɬɢɣ ɧɚɡɚɞ ɜ Ⱦɪɟɜɧɟɦ ȿɝɢɩɬɟ, ɡɚɬɟɦ ɜ Ⱦɪɟɜɧɟɣ Ƚɪɟɰɢɢ ɢ 
Ⱦɪɟɜɧɟɦ Ɋɢɦɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɱɟɬɵ ɚɛɚɤ c ɩɟɪɟɞɜɢɠɧɵɦɢ 
ɤɨɫɬɹɲɤɚɦɢ.    
2) ɉɟɪɜɵɦ ɱɟɥɨɜɟɤɨɦ, ɫɨɡɞɚɜɲɢɦ ɫɱɟɬɧɭɸ ɦɚɲɢɧɭ, ɛɵɥ ɮɪɚɧɰɭɡɫɤɢɣ ɭɱɟɧɵɣ 
Ȼɥɟɡ ɉɚɫɤɚɥɶ, ɜ ɱɟɫɬɶ ɤɨɬɨɪɨɝɨ ɧɚɡɜɚɧ ɨɞɢɧ ɢɡ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ.  
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3) ȼɟɥɢɤɢɣ ɧɟɦɟɰɤɢɣ ɦɚɬɟɦɚɬɢɤ Ƚɨɬɮɪɢɞ ȼɢɥɶɝɟɥɶɦ Ʌɟɣɛɧɢɰ (1646-1716) 
ɩɨɫɬɪɨɢɥ ɞɪɭɝɭɸ ɦɟɯɚɧɢɱɟɫɤɭɸ ɦɚɲɢɧɭ, ɤɨɬɨɪɚɹ ɩɨɦɢɦɨ ɫɥɨɠɟɧɢɹ ɢ 
ɜɵɱɢɬɚɧɢɹ ɦɨɝɥɚ ɜɵɩɨɥɧɹɬɶ ɨɩɟɪɚɰɢɢ ɭɦɧɨɠɟɧɢɹ ɢ ɞɟɥɟɧɢɹ. ȼ ɫɭɳɧɨɫɬɢ, 
Ʌɟɣɛɧɢɰ ɬɪɢ ɜɟɤɚ ɧɚɡɚɞ ɫɨɡɞɚɥ ɩɨɞɨɛɢɟ ɤɚɪɦɚɧɧɨɝɨ ɤɚɥɶɤɭɥɹɬɨɪɚ ɫ ɱɟɬɵɪɶɦɹ 
ɮɭɧɤɰɢɹɦɢ. 
4) ɑɚɪɥɶɡ Ʉɫɚɜɶɟ Ɍɨɦɚɫ  ɫɨɡɞɚɥ ɩɟɪɜɨɟ ɫɟɪɢɣɧɨ ɜɵɩɭɫɤɚɜɲɟɟɫɹ ɦɟɯɚɧɢɱɟɫɤɨɟ 
ɫɱёɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ — ɚɪɢɮɦɨɦɟɬɪ Ɍɨɦɚɫɚ, ɤɨɬɨɪɵɣ ɦɨɝ ɫɤɥɚɞɵɜɚɬɶ, 
ɜɵɱɢɬɚɬɶ, ɭɦɧɨɠɚɬɶ ɢ ɞɟɥɢɬɶ. ȼ ɨɫɧɨɜɧɨɦ, ɨɧ ɛɵɥ ɨɫɧɨɜɚɧ ɧɚ ɪɚɛɨɬɟ 
Ʌɟɣɛɧɢɰɚ. 
5) ɑɚɪɥɶɡ Ȼɷɛɛɢɞɠ ɪɚɡɪɚɛɨɬɚɥ ɢ ɫɤɨɧɫɬɪɭɢɪɨɜɚɥ ɪɚɡɧɨɫɬɧɭɸ ɦɚɲɢɧɭ. ɗɬɚ 
ɦɟɯɚɧɢɱɟɫɤɚɹ ɦɚɲɢɧɚ, ɤɨɬɨɪɚɹ, ɤɚɤ ɢ ɦɚɲɢɧɚ ɉɚɫɤɚɥɹ, ɦɨɝɥɚ ɥɢɲɶ 
ɫɤɥɚɞɵɜɚɬɶ ɢ ɜɵɱɢɬɚɬɶ, ɩɨɞɫɱɢɬɵɜɚɥɚ ɬɚɛɥɢɰɵ ɱɢɫɟɥ ɞɥɹ ɦɨɪɫɤɨɣ 
ɧɚɜɢɝɚɰɢɢ. ȼ ɦɚɲɢɧɭ ɛɵɥ ɡɚɥɨɠɟɧ ɬɨɥɶɤɨ ɨɞɢɧ ɚɥɝɨɪɢɬɦ — ɦɟɬɨɞ ɤɨɧɟɱɧɵɯ 
ɪɚɡɧɨɫɬɟɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɥɢɧɨɦɨɜ. 
6) ɉɪɟɢɦɭɳɟɫɬɜɨ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɦɚɲɢɧɵ ɛɵɥɨ ɜ ɬɨɦ, ɱɬɨ ɜ ɨɬɥɢɱɢɟ ɨɬ 
ɪɚɡɧɨɫɬɧɨɣ ɨɧɚ ɦɨɝɥɚ ɜɵɩɨɥɧɹɬɶ ɧɟɫɤɨɥɶɤɨ ɚɥɝɨɪɢɬɦɨɜ. 
7) ɉɨɫɤɨɥɶɤɭ ɚɧɚɥɢɬɢɱɟɫɤɚɹ ɦɚɲɢɧɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɥɚɫɶ ɧɚ ɷɥɟɦɟɧɬɚɪɧɨɦ 
ɚɫɫɟɦɛɥɟɪɟ, ɟɣ ɛɵɥɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ.  
8) ɑɬɨɛɵ ɫɨɡɞɚɬɶ ɷɬɨ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, Ȼɷɛɛɢɞɠ ɧɚɧɹɥ ɦɨɥɨɞɭɸ 
ɠɟɧɳɢɧɭ — Ⱥɞɭ Ⱥɜɝɭɫɬɭ Ʌɨɜɥɟɣɫ, ɞɨɱɶ ɡɧɚɦɟɧɢɬɨɝɨ ɛɪɢɬɚɧɫɤɨɝɨ ɩɨɷɬɚ 
Ȼɚɣɪɨɧɚ.  
9) Ⱥɞɚ Ʌɨɜɥɟɣɫ ɛɵɥɚ ɩɟɪɜɵɦ ɜ ɦɢɪɟ ɩɪɨɝɪɚɦɦɢɫɬɨɦ. ȼ ɟɟ ɱɟɫɬɶ ɧɚɡɜɚɧ 
ɫɨɜɪɟɦɟɧɧɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ — Ada. 
10) ɋɩɪɚɜɟɞɥɢɜɨ ɛɭɞɟɬ ɫɤɚɡɚɬɶ, ɱɬɨ Ȼɷɛɛɢɞɠ ɛɵɥ ɞɟɞɭɲɤɨɣ ɫɨɜɪɟɦɟɧɧɨɝɨ 
ɰɢɮɪɨɜɨɝɨ ɤɨɦɩɶɸɬɟɪɚ. 
  







The First Freely Programmable Computer  
 
I. Pre-reading task 
  
Answer the following question: 
Do you know who invented the first calculating device that had all features of 
modern computer?  
 
II.  Read the text and check your answers. 
 
Konrad Zuse (1910-1995) was a construction engineer for the Henschel 
Aircraft Company in Berlin, Germany at the beginning of WWII. Konrad Zuse 
earned the semiofficial title of "inventor of the modern computer" for his series of 
automatic calculators, which he invented to help him with his lengthy engineering 
calculations. Zuse has modestly dismissed the title while praising many of the 
inventions of his contemporaries and successors as being equally if not more 





Fig. 1. Konrad Zuse. 
One of the most difficult aspects of doing a large calculation with either a 
slide rule or a mechanical adding machine is keeping track of all intermediate 
results and using them, in their proper place, in later steps of the calculation. 
Konrad Zuse wanted to overcome that difficulty. He realized that an automatic-
calculator device would require three basic elements: a control, a memory, and a 
calculator for the arithmetic. 
In 1936, Zuse made a mechanical calculator called the Z1, the first binary 
computer. Zuse used it to explore several groundbreaking technologies in 
calculator development: floating-point arithmetic, high-capacity memory and 
modules or relays operating on the yes/no principle. Zuse's ideas, not fully 
implemented in the Z1, succeeded more with each Z prototype. 
 
Fig. 2. Konrad Zuse’s Z1 computer. 
 
In 1939, Zuse completed the Z2, the first fully functioning electro-mechanical 
computer. 
Konrad Zuse completed the Z3 in 1941, with recycled materials donated by 
fellow university staff and students. This was the world's first electronic, fully 
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programmable digital computer based on a binary floating-point number and 
switching system. Zuse used old movie film to store his programs and data for the 
Z3, instead of using paper tape or punched cards. Paper was in short supply in 
Germany during the war. 
According to "The Life and Work of Konrad Zuse" (by Horst Zuse) 
In 1941, the Z3 contained almost all of the features of a modern computer as 
defined by John von Neumann and his colleagues in 1946. The only exception was 
the ability to store the program in the memory together with the data. Konrad Zuse 
did not implement this feature in the Z3, because his 64-word memory was too 
small to support this mode of operation. Due to the fact that he wanted to calculate 
thousands of instructions in a meaningful order, he only used the memory to store 
values or numbers.  
The block structure of the Z3 is very similar to a modern computer. The Z3 
consisted of separate units, such as a punch tape reader, control unit, floating-point 








Konrad Zuse wrote the first algorithmic programming language called 
'Plankalkül' in 1946, which he used to program his computers. He wrote the 
world's first chess-playing program using Plankalkül. The Plankalkül language 
included arrays and records and used a style of assignment (storing the value of an 
expression in a variable) in which the new value appears in the right column. An 
array is a collection of identically typed data items distinguished by their indices 
(or "subscripts"), for example written something like A[i,j,k], where A is the array 
name and i, j and k are the indices. Arrays are best when accessed in an 
unpredictable order. This is in contrast to lists, which are best when accessed 
sequentially. 
Zuse was unable to convince the Nazi government to support his work for a 
computer based on electronic valves. The Germans thought they were close to 
winning the War and felt no need to support further research. 
The Z1 through Z3 models were destroyed during the war along with Zuse 
Apparatebau, the first computer company that Zuse formed in 1940. Zuse left for 
Zurich to finish his work on the Z4, smuggling the Z4 from Germany in a military 
truck, which he hid in stables on route to Zurich, Switzerland. He completed and 
installed the Z4 in the Applied Mathematics Division of Zurich's Federal 
Polytechnical Institute, in use there until 1955. The Z4 had a mechanical memory 
with a capacity of 1,024 words and several card readers. Zuse no longer had to use 
movie film to store programs; he could now use punched cards. The Z4 had 
punches and various facilities to enable flexible programming including address 
translation and conditional branching. In 1949, he moved back to Germany to form 
a second company called Zuse KG for the construction and marketing of his 




 III.  Translate from English into Russian: 
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1) lengthy engineering calculations; 2) an automatic-calculator device; 3) 
binary computer; 4) floating-point arithmetic; 5) high-capacity memory; 6) to 
operate on the yes/no principle; 7) programmable digital computer; 8) binary 
floating-point number; 9) punched cards; 10) to store values or numbers; 11) punch 
tape reader; 12) control unit; 13) floating-point arithmetic unit; 14) input/output 
devices; 15) algorithmic programming language; 16) arrays; 17) conditional 
branching.  
 
IV. Complete the sentences with missing words and phrases according to the 
text. Translate the sentences. 
1. Konrad Zuse earned the semiofficial title of  … … … … … . 
2. One of the most difficult aspects of doing a large calculation is … … of all 
intermediate results and using them, in their proper place, in later steps of the …. 
3. In 1936, Zuse made a mechanical calculator called the Z1, the first  … 
computer. 
4. Zuse's ideas, not fully …  in the Z1, succeeded more with each Z prototype. 
5. Konrad Zuse completed the Z3 in 1941, with …  … donated by fellow 
university staff and students. 
6. This was the world's first electronic, fully programmable … computer based 
on a binary … ... number and switching system. 
7. Zuse used old movie film to … his programs and data for the Z3, instead of 
using paper tape or … . 
8. Konrad Zuse did not implement this feature in the Z3, because his … … … 
was too small to support this mode of operation. 
9. The Z3 consisted of separate units, such as a punch tape reader, … , floating-
point arithmetic unit, and … / … devices. 
10. Konrad Zuse wrote the first algorithmic …  …  called 'Plankalkül' in 1946. 




12. The Z4 had punches and various facilities to enable … … including address 
translation and conditional branching. 
 
V. Match the first half of each sentence with the most appropriate second half 
 
1. He realized that an automatic-
calculator device would require        
a. the Applied Mathematics Division of 
Zurich's Federal Polytechnical 
Institute.               
2.  In 1939, Zuse completed the Z2  b. which he used to program his 
computers.          
3.  The Z3 contained almost all of the 
features of a modern computer     
c.  to support his work for a computer 
based on electronic valves.              
4. The Z3’s  64-word memory was 
too small   
d. three basic elements: a control, a 
memory, and a calculator for the 
arithmetic.      
5.  Konrad Zuse wrote the first 
algorithmic programming language 
called 'Plankalkül' in 1946, 
e.  to store the program in the memory 
together with the data  
6.   Zuse was unable to convince the 
Nazi government     
f.   the first fully functioning electro-
mechanical computer.    
7.  He completed and installed the Z4 
in  
g. as defined by John von Neumann 
and his colleagues in 1946.                  . 
 
VI. Mark sentences as True or False. If they are false, explain why. 
1. Konrad Zuse believed that he had earned the title of "inventor of the modern 
computer" for his series of automatic calculators. 
2. He realized that an automatic-calculator device would require three basic   
elements: a control, a memory, and a calculator for the arithmetic. 
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3. Zuse's ideas were fully  implemented in his mechanical calculator Z1. 
4. His next model Z2 was the first fully functioning electro-mechanical 
computer. 
5. Konrad Zuse completed the Z3 in 1944, with recycled materials donated by 
fellow university staff and students. 
6. Zuse used old X-ray film to store his programs and data for the Z3, instead 
of using paper tape or punched cards. 
7. The Z3 contained almost all of the features of a modern computer as defined 
by John von Neumann and his colleagues in 1946. 
8. The block structure of the Z3 was different from a modern computer. 
9. Konrad Zuse wrote the first algorithmic programming language called 
'Plankalkül' in 1946, which he used only to write chess-playing programs. 
10. He completed and installed the Z4 in the Applied Mathematics Division of 
Zurich's Federal Polytechnical Institute in 1955. 
 
VII. Find derivatives in the text for the following words. Explain their meaning 
or translate into Russian:  
1.calculate     2 nouns – 
2. invent 2 nouns   – 
3. break adjective  –   
4. capable        noun –  
5. cycle        verb   adjective  
6. program       adjective noun 
7. sequence         adverb –     
 
 
VIII. Translate from Russian into English: 
1. Ʉɨɧɪɚɞ ɐɭɡɟ ɢɡɨɛɪɟɥ ɫɜɨɣ ɤɨɦɩɶɸɬɟɪ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɛɥɟɝɱɢɬɶ 
ɫɥɨɠɧɵɟ ɢɧɠɟɧɟɪɧɵɟ ɪɚɫɱɟɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɟɦɭ ɞɥɹ ɪɚɛɨɬɵ. 
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2. ȼ 1936 ɝ. ɨɧ ɫɨɡɞɚɥ ɩɟɪɜɵɣ ɦɟɯɚɧɢɱɟɫɤɢɣ ɤɚɥɶɤɭɥɹɬɨɪ,  Z1, ɤɨɬɨɪɵɣ 
ɹɜɢɥɫɹ ɩɟɪɜɵɦ ɛɢɧɚɪɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ. 
3. Z3 ɛɵɥ ɩɟɪɜɵɦ ɜ ɦɢɪɟ ɷɥɟɤɬɪɨɧɧɵɦ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɦ ɰɢɮɪɨɜɵɦ 
ɤɨɦɩɶɸɬɟɪɨɦ. 
4. Z3, ɫɨɡɞɚɧɧɵɣ ɜ 1943ɝ., ɫɨɞɟɪɠɚɥ ɜ ɫɟɛɟ ɜɫɟ ɱɟɪɬɵ ɫɨɜɪɟɦɟɧɧɵɯ 
ɤɨɦɩɶɸɬɟɪɨɜ, ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɵɟ ɩɪɨɮ. ɮɨɧ ɇɟɣɦɚɧɨɦ ɜ 1946 ɝ. 
5. Z3 ɢɦɟɥ ɛɥɨɱɧɭɸ ɫɬɪɭɤɬɭɪɭ ɢ ɫɨɫɬɨɹɥ ɢɡ ɬɚɤɢɯ ɦɨɞɭɥɟɣ, ɤɚɤ ɛɥɨɤ 
ɭɩɪɚɜɥɟɧɢɹ, ɭɫɬɪɨɣɫɬɜɨ ɫɱɢɬɵɜɚɧɢɹ ɫ ɩɟɪɮɨɤɚɪɬ, ɛɥɨɤ ɜɵɱɢɫɥɟɧɢɣ ɞɥɹ 
ɱɢɫɟɥ ɫ ɩɥɚɜɚɸɳɟɣ ɡɚɩɹɬɨɣ, ɭɫɬɪɨɣɫɬɜɚ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɢ ɬ.ɞ. 
6. ɉɟɪɜɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɧɚɡɵɜɚɟɦɵɣ 'Plankalkül', ɛɵɥ ɫɨɡɞɚɧ ɜ 
1946ɝ. 
7. Ʉ. ɐɭɡɟ ɧɟɥɟɝɚɥɶɧɨ ɜɵɜɟɡ Z4 ɢɡ Ƚɟɪɦɚɧɢɢ ɜ ɜɨɟɧɧɨɦ ɝɪɭɡɨɜɢɤɟ, ɱɬɨɛɵ 
ɩɪɨɞɨɥɠɢɬɶ ɫɜɨɸ ɪɚɛɨɬɭ ɜ ɒɜɟɣɰɚɪɢɢ. 
8. Z4 ɢɦɟɥ ɦɟɯɚɧɢɱɟɫɤɭɸ ɩɚɦɹɬɶ ɟɦɤɨɫɬɶɸ ɜ 1,024 ɫɥɨɜ. 
 
  IX. Answer the following questions: 
1. What do you know about  Konrad Zuse? What is he famous for? 
2. What kind of difficulty did he want to overcome? 
3. When was the first binary computer invented? In what way was it used by 
K.Zuse? 
4. What kind of machine was Z2? 
5. Why were recycled materials used for the creation of Z3? 
6. Why was not Z3 able to store the program in the memory together with the 
data? 
7. Which units did Z3 consist of? 
8. What kind of program sis K.Zuse write using his programming language 
called 'Plankalkül'? 
9. Why didn’t the Nazi government support Zuse’s work? 
10. Where did Zuse have to complete his Z4 computer? 
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11. What kind of memory did Z4 have? 
12. What were the names of Zuse’s computer companies? 
 





The Atanasoff-Berry Computer – the First Electronic Computer 
 
II. Pre-reading task. 
Before you study the text read John Atanasoff’s  words to reporters and try to 
guess the message of his words: "I have always taken the position that there is 
enough credit for everyone in the invention and development of the electronic 
computer". 
 
II. Read the text, then tell if you were right about the meaning of the quote given 
in the pre-reading task. 
Professor John Atanasoff and graduate student 
Clifford Berry built the world's first electronic-digital 
computer at Iowa State University between 1939 and 
1942. The Atanasoff-Berry Computer represented 
several innovations in computing, including a binary 
system of arithmetic, parallel processing, regenerative 
memory, and a separation of memory and computing 
functions.  
Presper Eckert and John Mauchly were the first to patent a digital computing 
device, the ENIAC computer. A patent infringement case (Sperry Rand Vs. 
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Honeywell, 1973) voided the ENIAC patent as a derivative of John Atanasoff's 
invention. Atanasoff was quite generous in stating, "there is enough credit for 
everyone in the invention and development of the electronic computer." Eckert and 
Mauchly received most of the credit for inventing the first electronic-digital 
computer. Historians now say that the Atanasoff-Berry computer was the first. 
"It was at an evening of scotch and 100 mph car rides," John Atanasoff told 
reporters, "when the concept came, for an electronically operated machine, that 
would use base-two (binary) numbers instead of the traditional base-10 numbers, 
condensers for memory, and a regenerative process to preclude loss of memory 
from electrical failure." 
John Atanasoff wrote most of the concepts of the first modern computer on 
the back of a cocktail napkin. He was very fond of fast cars and scotch. 
 
Fig.1. Clifford Berry.  
In late 1939, John Atanasoff teamed up with Clifford Berry to build a 
prototype. They created the first computing machine to use electricity, vacuum 
tubes, binary numbers and capacitors. The capacitors were in a rotating drum that 
held the electrical charge for the memory. The brilliant and inventive Berry, with 
his background in electronics and mechanical construction skills, was the ideal 
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partner for Atanasoff. The prototype won the team a grant of $850 to build a full-
scale model. They spent the next two years further improving the Atanasoff-Berry 
Computer. The final product was the size of a desk, weighed 700 pounds, had over 
300 vacuum tubes, and contained a mile of wire.  
 
 
Fig.3. The Atanasoff-Berry Computer , 
 
The computer could calculate about one operation every 15 seconds, today a 
computer can calculate 150 billion operations in 15 seconds. Too large to go 
anywhere, it remained in the basement of the physics department. The war effort 
prevented John Atanasoff from finishing the patent process and doing any further 
work on the computer. When they needed storage space in the physics building, 




III. Give Russian equivalents to the following words and word phrases: 
35 
 
1) electronic-digital computer; 2) binary system of arithmetic; 3) parallel 
processing; 4) regenerative memory; 5) a patent infringement case; 6) receive 
credit for; 7) void smth; 8) condenser; 9) preclude loss of memory; 10) electrical 
failure; 11) vacuum tube; 12) capacitor; 13) rotating drum; 14) hold the electrical 
charge for the memory; 15) full-scale model; 16) dismantle. 
 
IV. Basing on the text match the words with similar meaning:  
To name, to complete, to calculate, to develop, to keep, to interpret, to 
communicate, to fulfill, to apply, to translate, to improve, to build, to call, to store, 
to communicate, to figure out, to perform, to use, to finish, to construct, to connect; 
speed, aim, storage, information, machine, significance, computation, data, device, 
rate, calculation, purpose, memory, importance.   
 
 
V. Match the words on the left with their definitions on the right: 
vacuum tube a piece of equipment that reduces gases to their liquid or solid 
form 
capacitor to take a machine apart or to come apart into separate pieces 
condenser To perform a mathematical process; figure 
binary system a device which collects and stores electricity, and is an 
important part of electronic equipment such as televisions and 
radios 
dismantle a number system which represents numeric values using two 
symbols, usually 0 and 1 
calculate a device used to amplify, switch, otherwise modify, or create an 






VI. Cover the text and complete the sentences by memory: 
1. The Atanasoff-Berry Computer represented several innovations in computing, 
including … . 
2.  Eckert and Mauchly received most of the credit for … . 
3. "It was at an evening of scotch and 100 mph car rides," John Atanasoff told 
reporters, … . 
4. John Atanasoff wrote most of the concepts of the first modern computer… . 
5. In 1939 Atanasoff and Berry created the first computing machine to use 
electricity, … . 
6. The brilliant and inventive Berry, with his background in electronics and 
mechanical construction skills, … . 
7. The prototype won the team a grant of $850 to … . 
8. The final product was the size of a desk, weighed 700 pounds, … . 
9. The war effort prevented John Atanasoff from … . 
 
VII. Translate sentences from Russian into English: 
1. Ʉɨɦɩɶɸɬɟɪ Ⱥɬɚɧɚɫɨɜɚ-Ȼɟɪɪɢ — ɩɟɪɜɨɟ ɰɢɮɪɨɜɨɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ, ɚ ɬɚɤɠɟ ɩɟɪɜɚɹ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɦɚɲɢɧɚ ɛɟɡ ɞɜɢɠɭɳɢɯɫɹ ɱɚɫɬɟɣ 
2. Ɂɚɞɭɦɚɧɧɚɹ ɜ 1937 ɝɨɞɭ, ɦɚɲɢɧɚ ɧɟ ɛɵɥɚ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɣ, ɢ 
ɪɚɡɪɚɛɚɬɵɜɚɥɚɫɶ ɬɨɥɶɤɨ ɜ ɰɟɥɹɯ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ. 
3. ɂɞɟɢ ɢ ɩɪɢɧɰɢɩɵ ɫɨɡɞɚɧɢɹ ɰɢɮɪɨɜɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɩɪɢɲɥɢ ɤ Ⱥɬɚɧɚɫɨɜɭ, 
ɤɚɤ ɨɧ ɜɫɩɨɦɢɧɚɟɬ, ɡɢɦɧɢɦ ɜɟɱɟɪɨɦ 1937 ɝɨɞɚ ɜ ɩɪɢɞɨɪɨɠɧɨɣ ɬɚɜɟɪɧɟ.  
4. ɉɨɡɞɧɟɟ ɨɧ ɫɮɨɪɦɭɥɢɪɨɜɚɥ ɫɭɬɶ ɷɬɢɯ ɩɪɢɧɰɢɩɨɜ: ɜ ɫɜɨɟɣ ɪɚɛɨɬɟ 
ɤɨɦɩɶɸɬɟɪ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɥɟɤɬɪɢɱɟɫɬɜɨ ɢ ɞɨɫɬɢɠɟɧɢɹ ɷɥɟɤɬɪɨɧɢɤɢ: 
 ɟɝɨ ɪɚɛɨɬɚ ɛɭɞɟɬ ɨɫɧɨɜɚɧɚ ɧɚ ɞɜɨɢɱɧɨɣ, ɚ ɧɟ ɞɟɫɹɬɢɱɧɨɣ ɫɢɫɬɟɦɟ 
ɫɱɢɫɥɟɧɢɹ; 
 ɨɫɧɨɜɨɣ ɡɚɩɨɦɢɧɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɛɭɞɭɬ ɫɥɭɠɢɬɶ ɤɨɧɞɟɧɫɚɬɨɪɵ; 
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 ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɥɨɝɢɱɟɫɤɢɟ ɷɥɟɤɬɪɨɧɧɵɟ ɫɯɟɦɵ. 
5. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɚ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɫ ɤɨɧɰɚ 
1939 ɝɨɞɚ ɞɨ ɫɟɪɟɞɢɧɵ 1942 ɝɨɞɚ. 
6. Ʉɥɢɮɮɨɪɞ Ȼɟɪɪɢ ɩɢɲɟɬ, ɱɬɨ “ɟɞɢɧɫɬɜɟɧɧɵɦ ɤɪɭɩɧɵɦ ɭɡɥɨɦ, ɧɟ 
ɡɚɤɨɧɱɟɧɧɵɦ ɤ ɦɨɦɟɧɬɭ ɩɪɟɤɪɚɳɟɧɢɹ ɪɚɛɨɬɵ ɜ ɫɟɪɟɞɢɧɟ 1942 ɝɨɞɚ, ɛɵɥɚ 
ɫɯɟɦɚ ɫɱɢɬɵɜɚɧɢɹ ɞɥɹ ɞɜɨɢɱɧɵɯ ɤɚɪɬ. Ɉɫɧɨɜɧɚɹ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɱɚɫɬɶ 
ɦɚɲɢɧɵ ɛɵɥɚ ɡɚɤɨɧɱɟɧɚ ɢ ɪɚɛɨɬɚɥɚ ɛɨɥɟɟ ɝɨɞɚ, ɧɨ ɨɬ ɧɟɟ ɛɵɥɨ ɦɚɥɨ ɬɨɥɤɭ 
ɛɟɡ ɫɪɟɞɫɬɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ”. 
7. Ⱥɬɚɧɚɫɨɜ ɪɚɫɫɤɚɡɚɥ Ɇɚɭɱɥɢ ɨ ɟɝɨ ɧɟɡɚɤɨɧɱɟɧɧɨɣ ɦɚɲɢɧɟ, ɤɨɦɩɶɸɬɟɪɟ, 
ɢɫɩɨɥɶɡɭɸɳɟɦ ɷɥɟɤɬɪɨɧɧɵɟ ɥɚɦɩɵ, ɢ ɨ ɬɨɦ, ɱɬɨ, ɨɧɢ, ɜɨɡɦɨɠɧɨ, ɛɭɞɭɬ ɢɦɟɬɶ 
ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɧɚ ɰɢɮɪɨɜɵɟ ɤɨɦɩɶɸɬɟɪɵ. Ⱥɬɚɧɚɫɨɜ ɩɪɢɝɥɚɫɢɥ Ɇɚɭɱɥɢ 
(ɫɨɡɞɚɬɟɥɹ ENIAC)  ɩɪɢɟɯɚɬɶ ɜ Ⱥɣɨɜɭ ɩɨɫɦɨɬɪɟɬɶ ABC. 
8. ȼɬɨɪɚɹ ɦɢɪɨɜɚɹ ɜɨɣɧɚ ɡɚɫɬɚɜɢɥɚ Ⱥɬɚɧɚɫɨɜɚ ɨɬɨɣɬɢ ɨɬ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ 
ɤɨɦɩɶɸɬɟɪɨɜ. Ƚɨɞɵ ɫɩɭɫɬɹ ɨɧ ɫɨɠɚɥɟɥ, ɱɬɨ ɨɫɬɚɜɢɥ ɫɜɨɢ ɭɫɢɥɢɹ ɩɨ ɫɨɡɞɚɧɢɸ 
ɤɨɦɩɶɸɬɟɪɚ, ɧɨ ɨɧ ɷɬɨ ɩɨɧɹɥ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɫɬɚɥɨ ɨɱɟɜɢɞɧɨ, ɱɬɨ ɟɝɨ 
ɦɚɲɢɧɚ ɛɵɥɚ ɩɨɢɫɬɢɧɟ ɪɟɜɨɥɸɰɢɨɧɧɨɣ. 
9. Ɋɚɛɨɬɚ  Ⱥɬɚɧɚɫɨɜɚ ɢ Ȼɟɪɪɢ ɧɚɞ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɚɲɢɧɨɣ ɞɨɥɝɨɟ ɜɪɟɦɹ ɧɟ 
ɛɵɥɚ ɲɢɪɨɤɨ ɢɡɜɟɫɬɧɚ, ɩɨɤɚ ɜ 1960-ɯ ɝɨɞɚɯ ɨ ɧɟɣ ɧɟ ɭɡɧɚɥɢ ɜ ɯɨɞɟ ɤɨɧɮɥɢɤɬɚ 
ɩɨ ɩɨɜɨɞɭ ɩɟɪɜɨɝɨ ɩɨɹɜɥɟɧɢɹ ɷɥɟɤɬɪɨɧɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ.  
10. ɉɟɪɜɨɧɚɱɚɥɶɧɨ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɩɟɪɜɵɦ ɤɨɦɩɶɸɬɟɪɨɦ ɜ 
ɫɨɜɪɟɦɟɧɧɨɦ ɫɦɵɫɥɟ ɷɬɨɝɨ ɫɥɨɜɚ ɹɜɥɹɟɬɫɹ ENIAC, ɨɞɧɚɤɨ ɜ 1973 ɝɨɞɭ 
Ɏɟɞɟɪɚɥɶɧɵɣ ɪɚɣɨɧɧɵɣ ɫɭɞ ɋɒȺ ɩɨɫɬɚɧɨɜɢɥ ɨɬɨɡɜɚɬɶ ɩɚɬɟɧɬ ENIAC ɢ 
ɡɚɤɥɸɱɢɥ, ɱɬɨ ABC ɹɜɥɹɟɬɫɹ ɩɟɪɜɵɦ «ɤɨɦɩɶɸɬɟɪɨɦ».  
 
VIII. Answer the following questions: 
1. Who was the first to build electronic-digital computer?  
2. When and where did it happen? 
3. What were the innovations of the first electronic-digital computer? 
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4. How can you explain that Presper Eckert and John Mauchly were the first to 
patent a digital computing device? 
5. What is ENIAC? 
6. How did John Atanasoff get the idea of the first modern computer? 
7. How long did it take Atanasoff and Berry to build a full-scale model of 
electronic-digital computer? 
8. What were the characteristics of the Atanasoff-Berry computer? 
9. Where was it stored? 
10. How long did Atanasoff-Berry computer perform its functions? 
 
  
IX. Get divided into two groups. The first group is to prove that the first 
electronic-digital computer was invented by Atanasoff and Berry. The 
second group is to give reasons that Eckert and Mauchly had the right to 
patent their digital computing device. While preparing for discussion use 
additional information. 
 















  First generation computers (1945-1956)  
 
I. Pre-reading task. Answer the following questions: 
 Without looking at the text, try to summarize what was special about this 
kind of computers?  
 Can you give any examples of the 1st generation computers? 
 
II. Read and translate  the text . 
During  the  period of  1940 to 1956  first generation of computers were developed. 
The  first  generation  computers  used  vacuum  tubes  for  circuitry  and  magnetic 
drums for memory, and were often enormous, taking up entire rooms. The vacuum 
tube was developed by Lee DeForest.  A vacuum tube is a device generally used to 
amplify a signal  by  controlling the movement  of  electrons in an evacuated space. 
The use of vacuum tubes was responsible for their breathtaking size. 
First generation computers were characterized by the fact that operating 
instructions were made-to-order for the specific task for which the computer was to 
be used. Each computer had a different binary-coded program called a machine 
language that told it how to operate. This made the computer difficult to program 
and limited its versatility and speed.   
First generation computers  were very expensive to operate and in addition to using 




1) First generation computers were based on vacuum tubes.  
2) The operating systems of the first generation computers were very slow. 
3) They were very large in size. 
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4) Production of the heat was in large amount in first generation computers. 
5) Machine language was used for programming. 
6) First generation computers were unreliable. 
7) They were difficult to program and use. 
 
III. 1) Cover the text and  answer the questions: 
1) What time was the first generation of computers developed? 
2)Who developed the vacuum tube? 
3) What kind of device is the vacuum tube? 
4) What kind of language did these computers use? 
5) What were the shortcomings of the 1st generation computers? 
 
2) Cover the text and  list all characteristics of the 1st generation computers. 
 
Unit 4 
The Harvard MARK I Computer  
I. Pre-reading task. 
Before you read the text answer the following questions: 
1. How big were the first computers made after the World War II? 
2. How many operations per second were they able to perform? 
3. Have you ever heard of the names of Howard Aiken and Grace Hopper? 
What are they famous for? 
 
II. Read the text and check your answers. 
Howard Aiken and Grace Hopper designed the MARK series of computers at 
Harvard University. The MARK series of computers began with the Mark I in 
1944. Imagine a giant roomful of noisy, clicking metal parts, 55 feet long and 8 
feet high. The 5-ton device contained almost 760,000 separate pieces. Used by the 
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US Navy for gunnery and ballistic calculations, the Mark I was in operation until 
1959. 
The computer, controlled by pre-punched paper tape, could carry out addition, 
subtraction, multiplication, division and reference to previous results. It had special 
subroutines for logarithms and trigonometric functions and used 23 decimal place 
numbers. Data was stored and counted mechanically using 3000 decimal storage 
wheels, 1400 rotary dial switches, and 500 miles of wire. Its electromagnetic relays 
classified the machine as a relay computer. All output was displayed on an electric 




Born: 9 March 1900 in Hoboken, New Jersey, USA  
Died: 14 March 1973 in St. Louis, Missouri, USA  
• Howard Aiken was an electrical engineer and physicist who first conceived 
of an electro-mechanical device like the Mark I in 1937. After completing his 
doctorate at Harvard in 1939, Aiken stayed on to continue the computer's 
development. IBM funded his research. Aiken headed a team of three engineers 
including Grace Hopper.  
• The Mark I  reached completion in 1944.  
• In 1947, Howard Aiken completed the Mark II, an electronic computer. The 
same year he founded the Harvard Computation Laboratory.  
• He later published numerous articles on electronics and switching theory 
and started Aiken Industries.  
• Howard Aiken loved computers, but even he had no idea of their eventual 
widespread appeal. "Only six electronic digital computers would be required to 





Born: 9 Dec 1906 in New York, USA  
Died: 1 Jan 1992 in Arlington, Virginia, USA 
• Grace Hopper studied at Vassar College and Yale and then joined the Naval 
Reserve in 1943. In 1944, she started working with Aiken on the Harvard Mark I 
computer.  
• Grace Hopper is responsible for the term 'bug' for a computer fault. The 
original 'bug' was a moth, which caused a hardware fault in the Mark I. Hopper 
was the first person to 'debug' a computer.  
• In 1949, Grace Hopper started research for the Eckert-Mauchly Computer 
Corporation where she designed an improved compiler and was part of the team 
which developed Flow-Matic, the first English-language data processing compiler.  
• She invented the language APT and verified the language COBOL.  
• Grace Hopper was the first computer science "Man of the Year" in 1969. 
http://inventors.about.com/library/weekly/aa052198.htm 
 
III. Close the text and tell whether the following sentences are true or false: 
1. Howard Aiken and Grace Hopper designed the MARK series of computers 
at Oxford University. 
2. Mark I computer was 55 feet long and 8 feet high. 
3. Mark I was used by the UK Navy for gunnery and ballistic calculations. 
4. The computer was controlled by pre-punched paper tape. 
5. Mark I could carry out  all algebraic and logical operations. 
6. It had special subroutines for word processing functions. 
7. Mark I was classified as a relay computer. 
8. By today's standards, the Mark I was extremely fast. 
9. H.Aiken headed a team of thirteen engineers including Grace Hopper.  




IV. Fill in the gaps in the following sentences: 
1. The MARK series of …  began with the Mark I in 1944. 
2. The 5-ton … contained almost 760,000 separate pieces. 
3. Used by the US Navy for gunnery and … …, the Mark I was …  … until 
1959. 
4. The computer could … … addition, subtraction, multiplication, division and 
reference to previous results. 
5. It had special … for logarithms and trigonometric functions. 
6. Data was stored and counted mechanically using 3000 decimal … …, 1400 
rotary … …, and 500 miles of  … . 
7. Its electromagnetic … classified the machine as a  … computer. 
8. All … was displayed on an electric … . 
9. Mark I was slow, requiring 3-5 seconds for a … operation. 
10. Aiken  … a team of three engineers including Grace Hopper.  
11. Grace Hopper is responsible for the term … for a computer fault. 
12. Grace Hopper was part of the team which developed Flow-Matic, the first 
English-language …  … compiler.  
 
V. Translate from English into Russian. 
1) to be in operation; 2) to be controlled (by); 3) to carry out subtraction; 4) 
subroutines; 5) decimal; 5) to display output; 6) electric typewriter; 7) 
multiplication operation; 8) to complete one’s doctorate; 9) articles on electronics 
and switching theory; 10) to 'debug' a computer; 11) started research; 12) data 
processing compiler. 
 
VI. Find derivatives in the text for the following words: 
1) noise; 2) gun; 3) to calculate; 4) to operate; 5) to punch; 6) to add; 7) to subtract; 




VII. Cover the text and answer the following questions: 
1) Which computer did the  MARK series of computers begin? 
2) What was the weight of the device? 
3) How many separate pieces did it contain? 
4) What purposes was it used, and how long? 
5) What operations could it carry out? 
6) What kind of special subroutines did it have? 
7) How was data stored in Mark I? 
8) How was the output was displayed? 
9) Why was Mark I slow by modern standards? 
 
VIII. Translate the following sentences from Russian into English. 
1) ɉɟɪɜɵɣ ɤɨɦɩɶɸɬɟɪ, ɢɫɩɨɥɶɡɨɜɚɜɲɢɣ ɩɪɢ ɪɚɛɨɬɟ ɬɨɥɶɤɨ ɷɥɟɤɬɪɨɧɧɵɟ 
ɤɨɦɩɨɧɟɧɬɵ, ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɢ ɫɨɡɞɚɧ ɜ 1941 ɝɨɞɭ. 
2) ɉɪɢ ɭɱɚɫɬɢɢ IBM  ɩɹɬɶ ɢɧɠɟɧɟɪɨɜ ɜɨ ɝɥɚɜɟ ɫ Ƚɨɜɚɪɞɨɦ ɗɣɤɚɧɨɦ, 
ɜɨɩɥɨɬɢɥɢ ɜ ɠɢɡɧɶ ɢɞɟɢ ɢɡɨɛɪɟɬɚɬɟɥɹ ɑɚɪɥɶɡɚ Ȼɷɛɛɢɞɠɚ, ɤɨɬɨɪɵɣ ɟɳɟ ɜ 1833 
ɪɚɡɪɚɛɨɬɚɥ ɩɪɨɟɤɬ ɰɢɮɪɨɜɨɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ, ɧɨ ɧɟ ɫɦɨɝ 
ɪɟɚɥɢɡɨɜɚɬɶ ɢɡ-ɡɚ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ ɬɟɯɧɨɥɨɝɢɣ ɬɨɝɨ ɜɪɟɦɟɧɢ. 
3) Ɇɚɲɢɧɭ ɫɩɟɪɜɚ ɧɚɡɜɚɥɢ "Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ 
ɜɵɱɢɫɥɢɬɟɥɶ" (Automatic Sequence Controlled Calculator), ɧɨ ɞɟɥɨ ɜ ɬɨɦ, ɱɬɨ 
ɧɚ ɰɟɪɟɦɨɧɢɢ ɡɚɩɭɫɤɚ ɤɨɦɩɶɸɬɟɪɚ Ƚɨɜɚɪɞ ɗɣɤɟɧ ɧɟ ɭɩɨɦɹɧɭɥ ɨ ɤɚɤɨɣ-ɥɢɛɨ 
ɪɨɥɢ IBM ɜ ɫɨɡɞɚɧɢɢ ɦɚɲɢɧɵ. ȼ ɢɬɨɝɟ ɫɩɨɧɫɨɪɵ ɨɬɤɨɥɨɥɢɫɶ (gave the project 
up), ɚ ɧɚɡɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɚ ɩɪɢɲɥɨɫɶ ɫɦɟɧɢɬɶ ɧɚ ɫɜɨɟ. 
4)   ɉɟɪɜɵɣ ɨɮɢɰɢɚɥɶɧɵɣ ɡɚɩɭɫɤ ɤɨɦɩɶɸɬɟɪɚ  ɫɨɫɬɨɹɥɫɹ 7 ɚɜɝɭɫɬɚ 1944 ɝɨɞɚ. 
5) «Ɇɚɪɤ» ɦɨɝ ɡɚ 3 ɫɟɤɭɧɞɵ ɜɵɱɢɬɚɬɶ ɢ ɫɤɥɚɞɵɜɚɬɶ, ɧɨ ɞɟɥɢɥ ɢ ɭɦɧɨɠɚɥ ɱɭɬɶ 
ɞɨɥɶɲɟ (15,3 ɢ 6 ɫɟɤɭɧɞ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ) 
6) ɉɨ ɫɜɨɟɣ ɫɭɬɢ ɷɬɨ ɛɵɥ ɤɚɥɶɤɭɥɹɬɨɪ, ɩɪɢɱɟɦ ɞɨɜɨɥɶɧɨ ɫɥɚɛɵɣ ɭɱɢɬɵɜɚɹ 
ɜɨɡɦɨɠɧɨɫɬɢ ɫɨɜɪɟɦɟɧɧɵɯ ɤɚɥɶɤɭɥɹɬɨɪɨɜ. 
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7) Ɉɧ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɱɢɬɵɜɚɥ ɢ ɜɵɩɨɥɧɹɥ ɢɧɫɬɪɭɤɰɢɢ ɫ ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɣ 
ɛɭɦɚɠɧɨɣ ɥɟɧɬɵ, ɚ ɤɚɠɞɚɹ ɩɪɨɝɪɚɦɦɚ ɩɪɟɞɫɬɚɜɥɹɥɚ ɫɨɛɨɣ ɞɨɜɨɥɶɧɨ ɞɥɢɧɧɵɣ 
ɥɟɧɬɨɱɧɵɣ ɪɭɥɨɧ. 
8) Ɇɚɪɤ-1» ɦɨɝ ɨɩɟɪɢɪɨɜɚɬɶ ɜɫɟɝɨ 72 ɱɢɫɥɚɦɢ, ɫɨɫɬɨɹɳɢɦɢ ɢɡ 23 ɞɟɫɹɬɢɱɧɵɯ 
ɪɚɡɪɹɞɨɜ. 
9) Ɉɞɧɚɤɨ ɷɬɨ ɛɵɥ 1944 ɝɨɞ, ɢ ɦɚɲɢɧɚ ɫɩɨɫɨɛɧɚɹ ɛɟɡ ɭɱɚɫɬɢɹ ɱɟɥɨɜɟɤɚ 
ɩɪɨɢɡɜɟɫɬɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɛɵɥɚ ɩɪɨɪɵɜɨɦ (big break). 
 
 IX. Remember at least three things that are H.Aiken and G.Hopper are famous 
for. 
 




The ENIAC I Computer  
 
I. Pre-reading task. Answer the following questions: 
1. Do you know what ENIAC stands for? 
2. What is the extension of this abbreviation? 
 
II. Read the text using the dictionary if necessary. 
In 1946, John Mauchly and J Presper Eckert developed the ENIAC I 
(Electrical Numerical Integrator And Calculator). The U.S. military sponsored 
their research; they needed a calculating device for writing artillery-firing tables 
(the settings used for different weapons under varied conditions for target 
accuracy). The Ballistics Research Laboratory, or BRL (the branch of the military 
responsible for calculating the tables), heard about John Mauchly's research at the 
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University of Pennsylvania's Moore School of Electrical Engineering. John 
Mauchly had previously created several calculating machines, some with small 
electric motors inside. He had begun designing (1942) a better calculating machine 
based on the work of John Atanasoff that would use vacuum tubes to speed up 
calculations. 
On May 31, 1943, the military commission on the new computer began; John 
Mauchly was the chief consultant and J Presper Eckert was the chief engineer. 
Eckert was a graduate student studying at the Moore School when he met John 
Mauchly in 1943. It took the team about one year to design the ENIAC and 18 
months and 500,000 tax dollars to build it. By that time, the war was over. The 
ENIAC was still put to work by the military doing calculations for the design of a 
hydrogen bomb, weather prediction, cosmic-ray studies, thermal ignition, random-
number studies and wind-tunnel design. 
The ENIAC contained 17,468 vacuum tubes, along with 70,000 resistors, 
10,000 capacitors, 1,500 relays, 6,000 manual switches and 5 million soldered 
joints. It covered 1800 square feet (167 square meters) of floor space, weighed 30 
tons, consumed 160 kilowatts of electrical power. There was even a rumor that 
when turned on the ENIAC caused the city of Philadelphia to experience 
brownouts, however, this was first reported incorrectly by the Philadelphia Bulletin 
in 1946 and since then has become an urban myth. 
In one second, the ENIAC (one thousand times faster than any other 
calculating machine to date) could perform 5,000 additions, 357 multiplications or 
38 divisions. The use of vacuum tubes instead of switches and relays created the 
increase in speed, but it was not a quick machine to re-program. Programming 
changes would take the technicians weeks, and the machine always required long 
hours of maintenance. As a side note, research on the ENIAC led to many 
improvements in the vacuum tube. 
In 1948, Dr. John Von Neumann made several modifications to the ENIAC. 
The ENIAC had performed arithmetic and transfer operations concurrently, which 
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caused programming difficulties. Von Neumann suggested that switches control 
code selection so pluggable cable connections could remain fixed. He added a 
converter code to enable serial operation. 
In 1946, J Presper Eckert and John Mauchly started the Eckert-Mauchly 
Computer Corporation. In 1949, their company launched the BINAC (BINary 
Automatic) computer that used magnetic tape to store data. 
In 1950, the Remington Rand Corporation bought the Eckert-Mauchly 
Computer Corporation and changed the name to the Univac Division of Remington 
Rand. Their research resulted in the UNIVAC (UNIVersal Automatic Computer), 
an important forerunner of today's computers. 
In 1955, Remington Rand merged with the Sperry Corporation and formed 
Sperry-Rand. Eckert remained with the company as an executive and continued 
with the company as it later merged with the Burroughs Corporation to become 
Unisys. 
J Presper Eckert and John Mauchly both received the IEEE Computer Society 
Pioneer Award in 1980. 




III. Read and decide which of the statements are true and which are false. 
Change the sentences so they are true. 
1. ENIAC weighed 3 tons. 
2. A converter code was added to ENIAC  to enable serial operation. 
3. It took the team two years and 750,000 tax dollars to build it. 
4. The use of switches and relays created the increase in speed of the computer. 
5.  Research made  by Univac Division of Remington Rand resulted in the 
important forerunner of today's computers. 
IV. Give Russian equivalents for the following words and word combinations: 
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1) Advent; 2) elaborate calculations; 3) paramount; 4) cosmic-ray studies; 5) 
thermal ignition; 6) random-number studies; 7) wind-tunnel design; 8) relay; 9) 
manual switch; 10) soldered joints; 11) consume; 12) rumor; 13) maintenance; 14) 
concurrently; 15) pluggable cable connections; 16) enable; 17) forerunner; 18) 
merge. 
 
V. Fill in the gaps using words from the table: 
Enable, calculation, relay, research, magnetic tape, consume, merge, 
paramount, condition, increase 
 
1. They decided to … the two companies into one. 
2. The … that you made contained a few inaccuracies. 
3. His … resulted in some amazing discoveries.  
4. Computerization should … us to cut production costs by half. 
5.  … is a device that reacts to a small change in an electrical current by 
moving switches or other devices in an electrical circuit.  
6. There are many priorities, but reducing the budget deficit is paramount/is of 
… importance. 
7. … is a long plastic strip coated with a magnetic substance, used to record 
sound or video signals or to store information in computers. 
8. There has been some … in business. 
9. The house is not in good … . 
10. Our high living standards cause our present population to … 25 percent of 
the world's oil. 
 
VI. Find derivatives in the text for the following words and translate them: 
1) number; 2)  set; 3)  accurate; 4)  engineer; 5)  to consult; 6)  to predict; 7)  to 




VII. Answer the following questions: 
1. When was ENIAC developed? How long did it work? 
2. Why did US military support this research? 
3. What can you tell about J Presper Eckert’s and John Mauchly’s backgrounds? 
4. How was ENIAC used when the war was over? 
5. What was ENIAC’s size and characteristics? 
6. What kind of rumour existed about ENIAC? 
7. What were advantages and disadvantage of ENIAC comparing to other 
calculating machines to date? 
8.   Improvements in what sphere were made thanks to research on ENIAC? 
9. What kind of modifications did Von Neumann make to Eckert and Mauchly 
computer? 
10. What are BINAC and UNIVAC? 
11. Did ENIAC inventors get any awards? 
 
VIII. Translate the following sentences from Russian into English. 
1. ENIAC — ɩɟɪɜɵɣ ɷɥɟɤɬɪɨɧɧɵɣ ɰɢɮɪɨɜɨɣ ɤɨɦɩɶɸɬɟɪ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ, 
ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɛɵɥɨ ɩɟɪɟɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ. 
2. Ȼɭɞɭɱɢ ɫɜɟɪɯɫɟɤɪɟɬɧɵɦ ɩɪɨɟɤɬɨɦ Ⱥɪɦɢɢ ɋɒȺ, ɤɨɦɩɶɸɬɟɪ ɛɵɥ 
ɩɪɟɞɫɬɚɜɥɟɧ ɩɭɛɥɢɤɟ ɢ ɩɪɟɫɫɟ ɥɢɲɶ ɦɧɨɝɨ ɦɟɫɹɰɟɜ ɫɩɭɫɬɹ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ 
ɜɨɣɧɵ — 14 ɮɟɜɪɚɥɹ 1946 ɝɨɞɚ. ɂɦɟɧɧɨ ɛɥɚɝɨɞɚɪɹ ENIAC ɦɵ ɦɨɠɟɦ 
ɩɪɚɡɞɧɨɜɚɬɶ ɞɟɧɶ ɤɨɦɩɶɸɬɟɪɳɢɤɚ 14 ɮɟɜɪɚɥɹ.   
3. ȼ ɨɬɥɢɱɢɟ ɨɬ ɫɨɡɞɚɧɧɨɝɨ ɜ 1941 ɝɨɞɭ  Ʉɨɧɪɚɞɨɦ ɐɭɡɟ ɤɨɦɩɥɟɤɫɚ Z3, 
ɢɫɩɨɥɶɡɨɜɚɜɲɟɝɨ ɦɟɯɚɧɢɱɟɫɤɢɟ ɪɟɥɟ, ɜ ɤɨɦɩɶɸɬɟɪɟ  ENIAC  
ɩɪɢɦɟɧɹɥɢɫɶ ɜɚɤɭɭɦɧɵɟ ɥɚɦɩɵ. 
4. ȼ ɤɨɧɰɟ 1945 ɝ., ɤɨɝɞɚ ɤɨɦɩɶɸɬɟɪ ɛɵɥ ɧɚɤɨɧɟɰ ɫɨɛɪɚɧ ɢ ɝɨɬɨɜ ɤ 
ɩɪɨɜɟɞɟɧɢɸ ɩɟɪɜɨɝɨ ɢɫɩɵɬɚɧɢɹ, ȼɬɨɪɚɹ ɦɢɪɨɜɚɹ ɜɨɣɧɚ ɨɤɨɧɱɢɥɚɫɶ.  
5. ȼ ɤɚɱɟɫɬɜɟ ɢɫɩɵɬɚɧɢɹ ɩɟɪɜɨɣ ɛɵɥɚ ɩɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ ɩɨ ɦɨɞɟɥɢɪɨɜɚɧɢɸ 
ɬɟɪɦɨɹɞɟɪɧɨɝɨ ɜɡɪɵɜɚ ɫɭɩɟɪ-ɛɨɦɛɵ. 
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6. ȼ ɞɚɥɶɧɟɣɲɟɦ ɤɨɦɩɶɸɬɟɪ ɢɫɩɨɥɶɡɨɜɚɥɢ ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 
ɩɨɝɨɞɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɟɞɫɤɚɡɚɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ ɜɵɩɚɞɟɧɢɹ ɹɞɟɪɧɵɯ 
ɨɫɚɞɤɨɜ. 
7. ɇɟɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɦɩɶɸɬɟɪɚ: ɫɨɝɥɚɫɧɨ ȼɢɤɢɩɟɞɢɢ, ɨɧ ɜɟɫɢɥ 27 
ɬɨɧɧ, ɩɨɬɪɟɛɥɹɥ 174 ɤȼɬ ɷɧɟɪɝɢɢ, ɚ ɧɚ ɟɝɨ ɫɨɡɞɚɧɢɟ ɭɲɥɨ ɛɨɥɟɟ ɱɟɦ  500 
000 ɞɨɥɥɚɪɨɜ ɋɒȺ. 
8. ȼɫɟɝɨ ɤɨɦɩɶɸɬɟɪ ɜɤɥɸɱɚɥ ɜ ɫɟɛɹ 17 468 ɥɚɦɩ 16 ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ, 7200 
ɤɪɟɦɧɢɟɜɵɯ ɞɢɨɞɨɜ, 1500 ɪɟɥɟ, 70 000 ɪɟɡɢɫɬɨɪɨɜ ɢ 10 000 ɤɨɧɞɟɧɫɚɬɨɪɨɜ. 
9. Ɍɚɤɨɣ ɨɝɪɨɦɧɵɣ ɦɚɫɲɬɚɛ ɧɚɤɥɚɞɵɜɚɥ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɫɤɨɪɨɫɬɶ ɪɚɛɨɬɵ: 
ɜɵɯɨɞ ɢɡ ɫɬɪɨɹ ɨɞɧɨɣ ɞɟɬɚɥɢ ɨɡɧɚɱɚɥ ɨɫɬɚɧɨɜɤɭ ɪɚɛɨɬɵ ɜɫɟɣ ɦɚɲɢɧɵ ɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɦɟɧɵ. 
10.  ENIAC  ɧɟɥɶɡɹ ɛɵɥɨ ɧɚɡɜɚɬɶ ɫɨɜɟɪɲɟɧɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ. Ɉɧ ɛɵɥ 
ɩɨɫɬɪɨɟɧ ɜ ɟɞɢɧɫɬɜɟɧɧɨɦ ɷɤɡɟɦɩɥɹɪɟ, ɢ ɢɧɠɟɧɟɪɧɵɟ ɪɟɲɟɧɢɹ, 
ɪɟɚɥɢɡɨɜɚɧɧɵɟ ɜ  ENIAC, ɧɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɜ ɩɨɫɥɟɞɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɹɯ 
ɤɨɦɩɶɸɬɟɪɨɜ.  Ɂɧɚɱɟɧɢɟ ENIAC  ɡɚɤɥɸɱɚɟɬɫɹ ɩɪɨɫɬɨ ɜ ɟɝɨ ɫɭɳɟɫɬɜɨɜɚɧɢɢ, 
ɤɨɬɨɪɨɟ ɞɨɤɚɡɚɥɨ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ ɩɨɥɧɨɫɬɶɸ ɷɥɟɤɬɪɨɧɧɨɝɨ 
ɤɨɦɩɶɸɬɟɪɚ, ɫɩɨɫɨɛɧɨɝɨ ɪɚɛɨɬɚɬɶ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, 
ɱɬɨɛɵ ɨɩɪɚɜɞɚɬɶ ɡɚɬɪɚɬɵ ɧɚ ɟɝɨ ɩɨɫɬɪɨɣɤɭ ɢ ɩɪɢɧɟɫɬɢ ɨɳɭɬɢɦɵɟ 
ɪɟɡɭɥɶɬɚɬɵ. 
 IX. Comment on the following extract: 
"...With the advent of everyday use of elaborate calculations, speed has become 
paramount to such a high degree that there is no machine on the market today 
capable of satisfying the full demand of modern computational methods." – from 
the ENIAC patent (U.S.#3,120,606), filed on June 26, 1947. 
 
Can these words be related to present-day computer market?  
Why (not)? 
X. Make a presentation about ENIAC computer using the active vocabulary 





The Williams Tube and the Manchester Baby 
 
I. Pre-reading task. 
Answer the following questions: 
1. Do you know what a cathode-ray tube is?  
2. In which way were these tubes used in computers in the 1940-s? 
3. What object had the nickname of Manchester Baby? 
 
II. Read the text and check your answers. 
 By 1946, a winner in the data-storage game emerged that would dominate the 
computer field for the next several years. Sir Frederick Williams and Tom Kilburn 
co-invented the Williams-Kilburn Tube (or Williams Tube), a type of altered 
cathode-ray tube. Scientists had conducted research on cathode-ray tubes serving 
as computer data storage since the early 1940s.  
The illustration to the right is an example of the video display terminal used 
with the Manchester computer. The terminal mirrored what was happening within 
the Williams Tube. A metal detector plate placed close to the surface of the tube, 
detected changes in electrical discharges. Since the metal plate would obscure a 
clear view of the tube, the technicians could monitor the tubes used a video screen. 
Each dot on the screen represented a dot on the tube's surface; the dots on the 
tube's surface worked as capacitors that were either charged and bright or 
uncharged and dark. The information translated into binary code (0,1 or dark, 
bright) became a way to program the computer.  
The Williams Tube provided the first large amount of random access memory 
(RAM), and it was a convenient method of data-storage. It did not require rewiring 
each time the data was changed, and programming the computer went much faster. 
It became the dominant form of computer memory until outdated by core memory 
in 1955.  
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        History of the Manchester Baby  
In December 1946, Williams began to chair the Department of Electrical 
Engineering at the University in Manchester, England, with Tom Kilburn moving 
to Manchester as well. The men had both worked for the Telecommunications 
Research Establishment (TRE) in Malvern, England, trying to improve the digital 
storage ability of a cathode-ray tube.  
Williams had already succeeded in storing one bit of information on a 
cathode-ray tube and had filed a provisional patent in December of 1946. Tom 
Kilburn soon devised an improved method of storing bits, increasing the storage 
capacity to 2048 bits. Williams added Kilburn's name to the patent. The team was 
ready to build a computer based on the Williams Tube.  
In 1948, Tom Kilburn, assisted by another TRE researcher, Geoff Tootill, 
worked on designing and building a prototype machine. Nicknamed "The Baby," 
the new computer demonstrated the ability of the Williams Tube. For the first time 
in history, a computer used a stored program. Tom Kilburn wrote that computer 
program, first executed on June 21, 1948.  
 
Manchester Baby's Specifications: 
32-bit word length. 
Serial binary arithmetic using 2 complement integers. 
Single address format order code. 
Random access main store of 32 words, extendable up to 8192 words. 
Computing speed of around 1.2 milliseconds per instruction. 
The team designed a second computer (Manchester Mark 1) and 
commissioned an outside company called Ferranti Ltd. to build the computer in 
1949. Ferranti Ltd. and the Manchester University team collaborated in 1951 and 
built the world's first commercially available general-purpose computer called the 
Ferranti Mark 1. The first machine off the production line was delivered to the 




Manchester Mark 1 Specs - Ferranti Mark 1 Specs 
 
Store organized in 40-bit 
addressable "lines," holding one 40-bit 
number or two 20-bit instructions. 
Store organized in 20-bit 
addressable "lines," an instruction taking 
one line and a number two consecutive 
lines. 
Serial 40-bit arithmetic with 
hardware add, subtract, and multiply 
and logical instructions. 
Serial 40-bit arithmetic, with 
hardware add, subtract, and multiply and 
logical instructions and simple B-line 
arithmetic 
2 modifier registers (B-lines, for 
modifying addresses in instructions.) 
8 modifier registers (B-lines, for 
modifying addresses in instructions.) 
   Single address format order 
code - about 30 function codes. 
Single address format order code - 
about 50-function codes. 
 4 pages of random access main 
store. 
8 pages of random access main 
store. 
128-page capacity drum backing 
store, 2 pages per track, about 30 
milliseconds revolution time. 
512-page capacity drum backing 
store, 2 pages per track, about 30 
milliseconds revolution time. 
Standard instruction time - 1.8 
milliseconds, multiplication much 
slower. 
 
Standard instruction time - 1.2 






III. Read and decide which of the statements are true and which are false. 
Change the sentences so they are true. 
1. By 1946  the data-storage game was going to be over. 
2. Williams Tube was invented by Sir Frederick Williams. 
3. The dots on the tube's surface worked as capacitors that were either 
charged and bright or uncharged and dark. 
4. The Williams Tube provided the first large amount of  read-only memory. 
5. In 1946 Williams filed a provisional patent on storing one bit of 
information on a cathode-ray tube. 
6. Tom Kilburn devised an improved method of storing bits, increasing the 
storage capacity to 1024 bits.    
7. Manchester Baby  used a stored program for the first time in history. 
 
 
IV. Translate from English into Russian: 
1) cathode-ray tube; 2) computer data storage; 3) changes in electrical discharges; 
4) to monitor the tubes; 5) to translate into binary code; 6) random access memory 
(RAM); 7) core memory; 8) to improve the digital storage ability; 9) to  increase 
storage capacity; 10)to use 2 complement integers; 11) extendable up to 8192 
words; 12) general-purpose computer; 13) modifier registers; 14) standard 
instruction time. 
 
V. Find  derivatives from the text for the following words: 
1) to store; 2) to invent; 3) to detect; 4) to charge; 5) date; 6) success; 7) to extend. 
 
 
VI. Fill in the gaps in the following sentences: 
1. Sir Frederick Williams and Tom Kilburn … the Williams-Kilburn Tube, a 
type of altered … … tube. 
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2. Scientists had conducted … on cathode-ray tubes serving as computer … 
… since the early 1940s.  
3. A metal … … placed close to the surface of the tube, detected …  in 
electrical discharges. 
4. Each dot on the …  represented a dot on the tube's … . 
5. The dots on the tube's surface worked as … that were either charged and 
bright or uncharged and dark. 
6. The information translated into … … became a way to program the 
computer.  
7. The Williams Tube provided the first large amount of … … …  . 
8. It became the dominant form of computer memory until outdated by …  …  
in 1955.  
9. The men had both worked for  TRE in Malvern, England, trying to 
improve the … … ability of a cathode-ray tube.  
10. Tom Kilburn soon devised an …method of storing bits, increasing the 
…  … to 2048 bits. 
11. For the first time in history, a computer used a … program. 
12. Ferranti Ltd. and the Manchester University team built the world's 
first commercially available …  … computer called the Ferranti Mark 1. 
 
VII. Answer the following  questions: 
1. When was the Williams-Kilburn Tube invented? 
2. In what way could the technicians monitor the tubes? 
3. Why was the Willams tube a convenient method of data-storage? 
4. When was the Williams tube outdated by core memory? 
5. What did Williams and Kilburn try to improve in 1946? 
6. When was the Manchester Baby built? 
7. What did the Manchester Baby demonstrate? 
8. What was the nickname of the computer built in 1949? 
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9. What kind of computer was Ferranti Mark 1? 
10. Where was the first machine off the production line delivered to? 
 
IX. Translate the following sentences from Russian into English. 
1. ȼ 1946 ɝɨɞɭ ɛɪɢɬɚɧɫɤɢɣ ɢɧɠɟɧɟɪ  Ɏɪɟɞɟɪɢɤ ɍɢɥɶɹɦɫ  ɢɡɨɛɪёɥ 
ɡɚɩɨɦɢɧɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɧɚ ɨɫɧɨɜɟ ɷɥɟɤɬɪɨɧɧɨ-ɥɭɱɟɜɨɣ ɬɪɭɛɤɢ, ɢ ɜ 
ɞɟɤɚɛɪɟ ɩɨɞɚɥ ɡɚɹɜɤɭ ɧɚ ɩɚɬɟɧɬ. 
2. ȼ 1947—1948 ɝɝ. ɍɢɥɶɹɦɫɭ ɢ Ɍɨɦɚɫɭ Ʉɢɥɛɟɪɧɭ  ɜ ɍɧɢɜɟɪɫɢɬɟɬɟ 
Ɇɚɧɱɟɫɬɟɪɚ ɭɞɚɥɨɫɶ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɢɡɧɚɱɚɥɶɧɭɸ 
ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɫɨɡɞɚɬɶ ɬɪɭɛɤɭ ɫ ёɦɤɨɫɬɶɸ 2048 ɛɢɬɨɜ.  
3.  Ʌɟɬɨɦ 1948 ɝɨɞɚ ɩɨɹɜɢɥɫɹ ɩɟɪɜɵɣ ɤɨɦɩɶɸɬɟɪ ɫ ɩɚɦɹɬɶɸ ɧɚ ɬɪɭɛɤɚɯ ɢɯ 
ɤɨɧɫɬɪɭɤɰɢɢ — Ɇɚɧɱɟɫɬɟɪɫɤɚɹ ɆɗɆ. 
4. Ʉɨɧɰɟɩɰɢɸ ɯɪɚɧɢɦɨɣ ɜ ɩɚɦɹɬɢ ɤɨɦɩɶɸɬɟɪɚ ɩɪɨɝɪɚɦɦɵ ɩɪɟɞɥɨɠɢɥ ɜ 
1944ɝ. Ⱦɠɨɧ ɗɤɟɪɬ, ɧɨ ɜɫё ɠɟ ɜɫɟ ɠɟ ɩɟɪɜɵɟ ɦɚɲɢɧɵ ɫ ɯɪɚɧɢɦɨɣ 
ɩɪɨɝɪɚɦɦɨɣ ɡɚɪɚɛɨɬɚɥɢ ɜ Ⱥɧɝɥɢɢ, ɜ Ʉɟɦɛɪɢɞɠɫɤɨɦ ɢ Ɇɚɧɱɟɫɬɟɪɫɤɨɦ 
ɭɧɢɜɟɪɫɢɬɟɬɚɯ. 
5. Ɇɚɧɱɟɫɬɟɪɫɤɚɹ ɦɚɥɚɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɦɚɲɢɧɚ (Manchester Small-
Scale Experimental Machine), ɬɚɤɠɟ ɢɡɜɟɫɬɧɚɹ ɤɚɤ Baby  — ɩɟɪɜɵɣ 
ɷɥɟɤɬɪɨɧɧɵɣ ɤɨɦɩɶɸɬɟɪ, ɩɨɫɬɪɨɟɧɧɵɣ ɩɨ ɩɪɢɧɰɢɩɭ ɫɨɜɦɟɫɬɧɨɝɨ 
ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɢ ɩɪɨɝɪɚɦɦ ɜ ɩɚɦɹɬɢ. 
6. Ɉɫɟɧɶɸ 1948 ɝ. ɫɨɫɬɨɹɥɫɹ ɡɚɩɭɫɤ ɦɚɲɢɧɵ ɜ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɩɟɪɟɞ ɤɨɦɢɫɫɢɟɣ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɨɛɨɪɨɧɵ, ɤɭɪɢɪɨɜɚɜɲɟɣ ɩɪɨɟɤɬ. 
7. Ɇɚɧɱɟɫɬɟɪɫɤɢɟ ɤɨɦɩɶɸɬɟɪɵ — ɫɟɪɢɹ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ 
ɤɨɦɩɶɸɬɟɪɨɜ ɫ ɯɪɚɧɢɦɨɣ ɜ ɩɚɦɹɬɢ ɩɪɨɝɪɚɦɦɨɣ, ɤɨɬɨɪɚɹ 
ɪɚɡɪɚɛɚɬɵɜɚɥɚɫɶ ɜ ɬɟɱɟɧɢɟ 30-ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ ɫ 1947 ɩɨ 1977 ɝɨɞɵ 
ɧɟɛɨɥɶɲɨɣ ɤɨɦɚɧɞɨɣ ɢɧɠɟɧɟɪɨɜ ɢ ɭɱёɧɵɯ Ɇɚɧɱɟɫɬɟɪɫɤɨɝɨ 
ɭɧɢɜɟɪɫɢɬɟɬɚ ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ Ɍɨɦɚ Ʉɢɥɛɟɪɧɚ.  
8. ɉɪɨɟɤɬ ɢɦɟɥ ɞɜɟ ɰɟɥɢ: ɞɨɤɚɡɚɬɶ ɩɪɚɤɬɢɱɟɫɤɭɸ ɩɪɢɦɟɧɢɦɨɫɬɶ ɬɪɭɛɨɤ 
ȼɢɥɶɹɦɫɚ — ɪɚɧɧɟɣ ɮɨɪɦɵ ɨɩɟɪɚɬɢɜɧɨɝɨ ɡɚɩɨɦɢɧɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ, 
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ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɫɬɚɧɞɚɪɬɧɵɯ ɷɥɟɤɬɪɨɧɧɨ-ɥɭɱɟɜɵɯ ɬɪɭɛɤɚɯ, ɢ ɩɪɨɜɟɫɬɢ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɨɝɨ, ɤɚɤ ɤɨɦɩɶɸɬɟɪɵ ɦɨɝɭɬ ɩɨɦɨɱɶ ɜ ɪɟɲɟɧɢɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɡɚɞɚɱ. 
9.  Ɇɚɧɱɟɫɬɟɪɫɤɢɣ ɤɨɦɩɶɸɬɟɪ Ɇɚɪɤ I   ɩɪɢɜɥɟɤ ɜɧɢɦɚɧɢɟ ɛɪɢɬɚɧɫɤɨɝɨ 
ɩɪɚɜɢɬɟɥɶɫɬɜɚ, ɤɨɬɨɪɨɟ ɧɚɧɹɥɨ ɤɨɦɩɚɧɢɸ Ferranti ɞɥɹ ɫɨɡɞɚɧɢɹ 
ɤɨɦɦɟɪɱɟɫɤɢɯ ɤɨɩɢɣ ɷɬɢɯ ɤɨɦɩɶɸɬɟɪɨɜ. ɉɨɠɚɥɭɣ, ɝɥɚɜɧɵɦ 
ɧɨɜɲɟɫɬɜɨɦ ɜ Ɇɚɪɤ I ɛɵɥɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɞɟɤɫɧɵɯ ɪɟɝɢɫɬɪɨɜ, 
ɤɨɬɨɪɵɟ ɫɟɣɱɚɫ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɨ ɜɫɟɯ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɦɩɶɸɬɟɪɚɯ.  
10.  ȼ ɪɟɡɭɥɶɬɚɬɟ ɤɨɦɩɶɸɬɟɪ Ferranti Mark 1 ɫɬɚɥ ɩɟɪɜɵɦ ɜ ɦɢɪɟ 
ɤɨɦɦɟɪɱɟɫɤɢɦ ɤɨɦɩɶɸɬɟɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 
ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ.   
11.  ȼ 1950-ɯ ɝɨɞɚɯ ɤɨɦɩɚɧɢɹ Ferranti  ɫɨɡɞɚɥɚ ɤɨɦɦɟɪɱɟɫɤɢɣ 
ɤɨɦɩɶɸɬɟɪ Ferranti Mercury, ɜ ɤɨɬɨɪɨɦ ɬɪɭɛɤɢ ȼɢɥɶɹɦɫɚ ɛɵɥɢ 
ɡɚɦɟɧɟɧɵ ɧɚ ɛɨɥɟɟ ɧɚɞɟɠɧɭɸ ɩɚɦɹɬɶ ɧɚ ɦɚɝɧɢɬɧɵɯ ɫɟɪɞɟɱɧɢɤɚɯ. 
 
IX. Render the text using the vocabulary from IV. 
 














MODULE 3. Second generation computers 
Unit 7 
The invention of semiconductor transistors 
 
I. Pre-reading task: 
Answer the following questions: 
1. What is semiconductor transistor? 
2. When and who invented semiconductor transistors? 
 
II. Read the text and check your answers for task I. 
The transistor is an 
influential invention that 
changed the course of 
history for computers. 
The first generation of 
computers used vacuum 
tubes; the second 
generation of computers 
used transistors; the third 
generation of computers 
used integrated circuits; and the fourth generation of computers used 
microprocessors.  
John Bardeen, William Shockley, and Walter Brattain, scientists at the Bell 
Telephone Laboratories in Murray Hill, New Jersey, were researching the behavior 
of crystals (germanium) as semi-conductors in an attempt to replace vacuum tubes 
as mechanical relays in telecommunications. The vacuum tube, used to amplify 
music and voice, made long-distance calling practical, but the tubes consumed 
power, created heat and burned out rapidly, requiring high maintenance.  
The team's research was about to come to a fruitless end when a last attempt 
to try a purer substance as a contact point lead to the invention of the "point-
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contact" transistor amplifier. In 1956, the team received the Nobel Prize in Physics 
for the invention of the transistor.  
A transistor is a device composed of semi-conductor material that can both 
conduct and insulate (e.g. germanium and silicon). Transistors switch and 
modulate electronic current. Before transistors, digital circuits were composed of 
vacuum tubes. [Read the ENIAC story to learn all about the disadvantages of 
vacuum tubes in computers.] The transistor was the first device designed to act as 
both a transmitter, converting sound waves into electronic waves, and resistor, 
controlling electronic current. The name transistor comes from the 'trans' of 
transmitter and 'sistor' of resistor.   
John Bardeen and Walter Brattain took out a patent for their transistor. 
William Shockley applied for a patent for the transistor effect and a transistor 
amplifier. Transistors transformed the world of electronics and had a huge impact 
on computer design. Transistors made of semiconductors replaced tubes in the 
construction of computers. By replacing bulky and unreliable vacuum tubes with 
transistors, computers could now perform the same functions, using less power and 
space. 
http://inventors.about.com/library/weekly/aa061698.htm 
III. Answer the following questions: 
1. Explain the main principle of dividing computers to four generations. 
2. What kind of research did scientists Bardeen, Shockley, and Brattain make 
at the Bell Telephone Laboratories? 
3. For what purpose were vacuum tubes used in phone calling? 
4. What were disadvantages of vacuum tubes? 
5. For what invention did the team get the Nobel Prize in Physics? 
6. What is transistor? 
7. What is the function of transistor? 
8. Where does the name “transistor” originate from? 
9. Did invention of transistor influence computer world? In what way? 
10. Who got patent for transistor? 
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IV. Give Russian equivalents to the following words and word combinations: 
1) Semiconductor transistor; 2) influential invention; 3) integrated circuits; 4) 
amplify; 5) high maintenance; 6) contact point; 7) insulate; 8) modulate electronic 
current; 9) have a huge impact on; 10) bulky. 
V. Guess what words from the text are meant by these definitions: 
1. a semiconductor device commonly used to amplify or switch electronic signals. 
2. a substance, usually a solid chemical element or compound, that can conduct 
electricity under some conditions but not others, making it a good medium for 
the control of electrical current. 
3. the first type of solid-state electronic transistor ever constructed. 
4. an electronic device which, usually with the aid of an antenna, propagates an 
electromagnetic signal such as radio, television, or other telecommunications. 
5. a part of an electrical circuit designed to produce a particular amount of 
resistance to the flow of current. 
VI. Choose one of the variants to complete the sentences: 
1. Transistors have many … over vacuum tubes. 
 patterns     advantages    scales 
2. They … very little power. 
 consume    generate    embrace 
3. An integrated circuit is a group of elements connected together by some 
circuit … technique. 
 processing    assembly    manipulation 
4. The transistor consists of a small piece of a … with three electrods. 
 diode     conductor     semiconductor 
5. Modern … began in the early 20th century with the invention of electronic 
tubes. 
  miniaturization     electronics     microelectronics 
6. John Fleming was the … of the first two-electrode vacuum tube. 
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 generator     receiver    inventor 
7. One of the transistor advantages was lower power …  in comparison with 
vacuum tubes. 
 consumption    reception    transmission 
8. Microelectronics greatly extended man’s intellectual … . 
 subsystems     capabilities    dimensions 
  
VII. Translate the following sentences into English:  
1. 16 ɞɟɤɚɛɪɹ 1947 ɝɨɞɚ ɭɱɟɧɵɦ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɰɟɧɬɪɚ Bell Labs 
ɭɞɚɥɨɫɶ ɫɨɡɞɚɬɶ ɞɟɣɫɬɜɭɸɳɢɣ ɨɛɪɚɡɟɰ ɨɞɧɨɝɨ ɢɡ ɫɚɦɵɯ ɜɟɥɢɤɢɯ 
ɢɡɨɛɪɟɬɟɧɢɣ ɞɜɚɞɰɚɬɨɝɨ ɫɬɨɥɟɬɢɹ – ɬɪɚɧɡɢɫɬɨɪɚ. 
2. Ɍɪɚɧɡɢɫɬɨɪ – ɷɬɨ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɣ ɩɪɢɛɨɪ ɞɥɹ ɭɫɢɥɟɧɢɹ, ɝɟɧɟɪɢɪɨɜɚɧɢɹ 
ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ. 
3. ȼ 1948 ɝ. ɚɦɟɪɢɤɚɧɫɤɢɟ ɭɱёɧɵɟ Ȼɚɪɞɢɧ ɢ Ȼɪɚɬɬɟɣɧ ɫɨɡɞɚɥɢ ɝɟɪɦɚɧɢɟɜɵɣ 
ɬɨɱɟɱɧɵɣ ɬɪɢɨɞ (ɬɪɚɧɡɢɫɬɨɪ). 
4. Ⱥɩɩɚɪɚɬɭɪɚ 40-ɯ ɝɨɞɨɜ ɢɫɩɨɥɶɡɨɜɚɥɚ ɞɥɹ ɭɫɢɥɟɧɢɹ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢ 
ɤɨɦɦɭɬɚɰɢɢ ɫɢɝɧɚɥɨɜ ɜ ɚɛɨɧɟɧɬɫɤɢɯ ɰɟɩɹɯ ɞɜɚ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɚ: 
ɷɥɟɤɬɪɨɧɧɭɸ ɥɚɦɩɭ ɢ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɟ ɪɟɥɟ. 
5. ɗɬɢ ɷɥɟɦɟɧɬɵ ɛɵɥɢ ɝɪɨɦɨɡɞɤɢ, ɫɪɚɛɚɬɵɜɚɥɢ ɦɟɞɥɟɧɧɨ, ɩɨɬɪɟɛɥɹɥɢ ɦɧɨɝɨ 
ɷɧɟɪɝɢɢ ɢ ɧɟ ɨɬɥɢɱɚɥɢɫɶ ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɶɸ. 
6. Bell ɧɭɠɞɚɥɢɫɶ ɜ ɧɚɡɜɚɧɢɢ ɭɫɬɪɨɣɫɬɜɚ. ɉɪɟɞɥɚɝɚɥɢɫɶ ɧɚɡɜɚɧɢɹ 
«ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɣ ɬɪɢɨɞ» (semiconductor triode), «Solid Triode», 
«Surface States Triode», «ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ ɬɪɢɨɞ» (crystal triode) ɢ 
«Iotatron», ɧɨ ɫɥɨɜɨ «ɬɪɚɧɡɢɫɬɨɪ» (transistor), ɩɪɟɞɥɨɠɟɧɧɨɟ Ⱦɠɨɧɨɦ 
ɉɢɪɫɨɦ (John R. Pierce), ɩɨɛɟɞɢɥɨ ɜɨ ɜɧɭɬɪɟɧɧɟɦ ɝɨɥɨɫɨɜɚɧɢɢ. 
VIII. Make presentation on the development of semiconductor transistors and 






The UNIVAC Computer (and its creators, 
J. Presper Eckert and John Mauchly) 
 
I. Pre-reading task. 
1. Do you remember the names of Dr. Presper Eckert and Dr. John Mauchly 
from Unit 5? 
2. What was the name of the computer they created? 
3. What problem did they have when they wanted to patent their invention? 
 
II. Read the text and check your answers. 
        The Universal Automatic Computer or UNIVAC was a computer milestone 
achieved by Dr. Presper Eckert and Dr. John Mauchly, the team that invented the 
ENIAC computer.  
        J Presper Eckert and John Mauchly, after leaving the academic environment 
of The Moore School of Engineering to start their own computer business, found 
their first client was the United States Census Bureau. The Bureau needed a new 
computer to deal with the exploding U.S. population (the beginning of the famous 
baby boom). In April 1946, a $300,000 deposit was given to Eckert and Mauchly 
for the research into a new computer called the UNIVAC.  
UNIVAC Computer  
The research for the project proceeded badly, and it was not until 1948 that 
the actual design and contract was finalized. The Census Bureau's ceiling for the 
project was $400,000. J Presper Eckert and John Mauchly were prepared to absorb 
any overrun in costs in hopes of recouping from future service contracts, but the 
economics of the situation brought the inventors to the edge of bankruptcy.  
In 1950, Eckert and Mauchly were bailed out of financial trouble by 
Remington Rand Inc. (manufacturers of electric razors), and the "Eckert-Mauchly 
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Computer Corporation" became the "Univac Division of Remington Rand." 
Remington Rand's lawyers unsuccessfully tried to re-negotiate the government 
contract for additional money. Under threat of legal action, however, Remington 
Rand had no choice but to complete the 
UNIVAC at the original price.  
On March 31, 1951, the Census Bureau 
accepted delivery of the first UNIVAC computer. 
The final cost of constructing the first UNIVAC 
was close to one million dollars. Forty-six 
UNIVAC computers were built for both government and business uses. Remington 
Rand became the first American manufacturers of a commercial computer system. 
Their first non-government contract was for General Electric's Appliance Park 
facility in Louisville, Kentucky, who used the UNIVAC computer for a payroll 
application.  
   
UNIVAC SPECS.  
The UNIVAC had an add time of 120 microseconds, multiply time of 1,800 
microseconds and a divide time of 3,600 microseconds. 
Input consisted of magnetic tape with a speed of 12,800 characters per second 
with a read-in speed of 100 inches per second, records at 20 characters per inch, 
records at 50 characters per inch, card to tape converter 240 cards per minute, 80 
column punched card input 120 characters per inch, and punched paper tape to 
magnetic tape converter 200 characters a second.Output media/speed was magnetic 
tape/12,800 characters per second, 
uniprinter/10-11 characters per second, 
high speed printer/600 lines per 
minute, tape to card converter/120 
cards per minute, Rad Lab buffer 
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storage/Hg 3,500 microsecond, or 60 words per minute. 
J Presper Eckert and John Mauchly's UNIVAC was a direct competitor with 
IBM's computing equipment for the business market. The speed with which 
UNIVAC's magnetic tape could input data was faster than IBM's punch card 
technology, but it was not until the presidential election of 1952 that the public 
accepted the UNIVAC's abilities.  
In a publicity stunt, the UNIVAC computer was used to predict the results of 
the Eisenhower-Stevenson presidential race. The computer had correctly predicted 
that Eisenhower would win, but the news media decided to blackout the computer's 
prediction and declared that the UNIVAC had been stumped. When the truth was 
revealed, it was considered amazing that a computer could do what political 
forecasters could not, and the UNIVAC quickly became a household name. The 
original UNIVAC now sits in the Smithsonian Institution. 
http://inventors.about.com/library/weekly/aa062398.htm 
 
III. Translate the sentences from English into Russian paying attention to the 
words in bold type: 
1. It was not until 1948 that the actual design and contract was finalized. 
2. Forty-six UNIVAC computers were built for both government and business 
uses. 
3. It was not until the presidential election of 1952 that the public accepted the 
UNIVAC's abilities. 
  
IV. Translate the word-combinations from English into Russian: 
1) a computer milestone; 2) to deal (with) 3) research into a new computer; 4) 
ceiling for the project; 5) bring to the edge of bankruptcy; 6) to use the computer 
for a payroll application; 7) add / multiply / divide  time; 8) magnetic tape; 9) card 
to tape converter; 10) punched paper tape; 11) buffer storage ; 12) a direct 




V. Fill in the gaps in the following sentences: 
1. The UNIVAC computer was a …  … achieved by Dr. Presper Eckert and 
Dr. John Mauchly who had invented the ENIAC computer . 
2. The Bureau needed a new computer to …  …  the exploding U.S. population 
(the beginning of the famous baby boom). 
3. The … for the project proceeded badly. 
4. In 1950, Eckert and Mauchly were … out of financial trouble by Remington 
Rand Inc. 
5. Remington Rand became the first American manufacturers of a commercial 
…   …  . 
6. The UNIVAC had an … time of 120 microseconds, … time of 1,800 
microseconds and a … time of 3,600 microseconds. 
7. Input consisted of magnetic tape with a speed of 12,800 … per second. 
8. UNIVAC was a direct … with IBM's computing equipment for the business 
market. 
9. The UNIVAC computer was used to … the results of the Eisenhower-
Stevenson presidential race. 
10. When the truth was revealed, it was considered amazing that a computer 
could do what political …could not, and the UNIVAC quickly became a … 
name. 
 
VI. Answer the following questions: 
1. Why do you think the creation of UNIVAC was called a computer 
milestone? 
2. Why did the United States Census Bureau need a new computer in 1946? 
3. How many years did it take to construct  the UNIVAC computer? What was 
the final cost of the first machine? 
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4. How many UNIVAC computers were built for government and business 
uses? 
5. Which company was the first non-government contract made with? 
6. What can you say about UNIVAC specifications? 
7. Which company was direct competitor with UNIVAC? 
8. When did the public accept the UNIVAC abilities? 
9. What was the UNIVAC’s prediction for the Eisenhower-Stevenson 
presidential race? 
10. Where is the original UNIVAC kept nowadays? 
 
VII. Make up a plan to the text and render the text according to the plan. 
Try to use grammar patterns given in Exercise 1 and vocabulary from 
Exercise 2. 


















MODULE 4.  
Third Generation Computers (1964-1971) 
I. Pre-reading task. Do you think the following statements true or false? Read 
the text to check your answer. 
1) IC wasn’t used instead of transistors in the third generation computers. 
2) Third generation computers were smaller in size but more expensive as compare 
to the second generation computers. 
3) They were slow and more reliable. 
4) High level language wasn’t developed. 
5) Magnetic core and solid states were used as main storage. 
6) They were able to reduce computational time and had low maintenance cost. 
7) Input/ Output devices became more uncomplicated. 
 
II. Put questions to the underlined phrases: 
During the period of 1964 to 1971 Third generation computers were developed. 
The third generation computers emerged with the development of IC (Integrated 
Circuits). The invention of the IC was the greatest achievement done in the period 
of third generation of computers. IC was invented by Robert Noyce and Jack Kilby 
in 1958-59. IC is a single component containing a number of transistors. 
Transistors were miniaturized and placed on silicon chips, called semiconductors, 
which drastically increased the speed and efficiency of computers. 
Keyboards and monitors were developed during the period of third generation of 
computers. The third generation computers interfaced with an operating system, 
which allowed the device to run many different applications at one time with a 
central program that monitored the memory. PDP-8, PDP-11, ICL 2900, IBM 360 





III. What are the advantages and disadvantages of third generation computers? 
You can use this source to get ready for this task. 
Advantages and disadvantages of third generation computers: http://www.physics-
and-radio-electronics.com/computer-basics/generations-of-computer/third-
generation.html 
IV. Match the halves of the sentences: 
1. The third generation was brought 
about  
A such as C, Pascal, COBOL and 
FORTRAN were gaining widespread 
use. 
2. Scientists and engineers were able 
to make transistors smaller and 
smaller,  
B used by the computer came to be 
purely electronic 
3. Well-known computers in this 
generation include the DEC PDP 
series  
C and manipulated, but the information 
vanished as soon as the power was lost. 
4. Suddenly computers became more 
affordable, and soon programmers 
and technology enthusiasts became 
more numerous,  
D by advances in the manufacture of 
transistors. 
5. It was during this time that many 
high-level programming languages  
E in the appropriate pattern to store the 
data, the pattern persisted, and could 
be stored off-line and read back into 
the computer years later. 
6. Processing and short-term memory 
for "work in progress"  
F which led to entire circuits fitting onto 
a single piece of silicon, now known 
as the integrated circuit or microchip. 
7. Because electronic circuits used no 
mechanical components, data could 
G leading to further developments in the 
field of computer programming as 
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be very rapidly moved  well as in computer hardware. 
8. Magnetic media rather than 
electronics came to be used for 
long term storage, because once 
the media was magnetized  
H and the IBM-360 series computers. 
 












Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ ɢɡɝɨɬɨɜɥɟɧɢя ɦɢɤɪɨɫɯɟɦ. 
Ɋɚɡɪɚɛɨɬɱɢɤɢ ɫ ɩɨɦɨɳɶɸ ɤɨɦɩɶɸɬɟɪɚ ɫɨɡɞɚɸɬ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɯɟɦɭ ɧɨɜɨɣ 
ɦɢɤɪɨɫɯɟɦɵ. Ⱦɥɹ ɷɬɨɝɨ ɨɧɢ ɜɜɨɞɹɬ ɜ ɤɨɦɩɶɸɬɟɪ ɩɟɪɟɱɟɧɶ ɫɜɨɣɫɬɜ, ɤɨɬɨɪɵɦɢ 
ɞɨɥɠɧɚ ɨɛɥɚɞɚɬɶ ɦɢɤɪɨɫɯɟɦɚ, ɚ ɤɨɦɩɶɸɬɟɪ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɣ 
ɩɪɨɝɪɚɦɦɵ ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɞɟɬɚɥɶɧɭɸ ɫɬɪɭɤɬɭɪɭ ɫɨɟɞɢɧɟɧɢɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ 
ɜɫɟɯ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɦɢɤɪɨɫɯɟɦɵ. 
Ʉɨɦɩɶɸɬɟɪ ɫɨɡɞɚёɬ ɫɯɟɦɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ ɤɪɢɫɬɚɥɥɚ ɤɪɟɦɧɢɹ. ɉɨ ɷɬɢɦ ɫɯɟɦɚɦ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ 
ɮɨɬɨɲɚɛɥɨɧɵ — ɫɬɟɤɥɹɧɧɵɟ ɩɥɚɫɬɢɧɤɢ ɫɨ ɲɬɪɢɯɨɜɵɦ ɪɢɫɭɧɤɨɦ. ɑɟɪɟɡ 
ɮɨɬɨɲɚɛɥɨɧɵ ɫɩɟɰɢɚɥɶɧɵɦɢ ɥɚɦɩɚɦɢ ɢɥɢ ɢɫɬɨɱɧɢɤɚɦɢ ɪɟɧɬɝɟɧɨɜɫɤɨɝɨ 
ɢɡɥɭɱɟɧɢɹ, ɚ ɢɧɨɝɞɚ, ɢ ɷɥɟɤɬɪɨɧɧɵɦɢ ɩɭɱɤɚɦɢ, ɨɫɜɟɳɚɸɬ (ɡɚɫɜɟɱɢɜɚɸɬ) 
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ɧɚɧɟɫёɧɧɵɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɤɪɢɫɬɚɥɥɚ ɤɪɟɦɧɢɹ ɫɥɨɣ ɮɨɬɨ- ɢɥɢ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɪɟɧɬɝɟɧɨɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɥɚɤɚ. 
Ɂɚɫɜɟɱɟɧɧɵɟ (ɢɥɢ, ɧɚɨɛɨɪɨɬ, ɧɟɡɚɫɜɟɱɟɧɧɵɟ) ɭɱɚɫɬɤɢ ɥɚɤɚ ɦɟɧɹɸɬ ɫɜɨɢ 
ɫɜɨɣɫɬɜɚ ɢ ɭɞɚɥɹɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦɢ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ. ɗɬɨɬ ɩɪɨɰɟɫɫ 
ɧɚɡɵɜɚɟɬɫɹ ɬɪɚɜɥɟɧɢɟɦ. ȼɦɟɫɬɟ ɫ ɥɚɤɨɦ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɤɪɢɫɬɚɥɥɚ ɤɪɟɦɧɢɹ 
ɭɞɚɥɹɟɬɫɹ ɢ ɫɥɨɣ ɨɤɢɫɥɚ, ɢ ɷɬɢ ɦɟɫɬɚ ɫɬɚɧɨɜɹɬɫɹ ɞɨɫɬɭɩɧɵɦɢ ɞɥɹ 
ɥɟɝɢɪɨɜɚɧɢɹ — ɜɧɟɞɪɟɧɢɹ ɜ ɤɪɢɫɬɚɥɥɢɱɟɫɤɭɸ ɪɟɲёɬɤɭ ɤɪɟɦɧɢɹ ɚɬɨɦɨɜ ɛɨɪɚ 
ɢɥɢ ɮɨɫɮɨɪɚ. Ʌɟɝɢɪɨɜɚɧɢɟ ɨɛɵɱɧɨ ɬɪɟɛɭɟɬ ɧɚɝɪɟɜɚ ɩɥɚɫɬɢɧɤɢ ɜ ɩɚɪɚɯ 
ɧɭɠɧɨɝɨ ɷɥɟɦɟɧɬɚ ɞɨ 1100 — 1200 °ɋ. 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɦɟɧɹɹ ɲɚɛɥɨɧɵ ɢ ɩɨɜɬɨɪɹɹ ɩɪɨɰɟɞɭɪɵ ɬɪɚɜɥɟɧɢɹ ɢ 
ɥɟɝɢɪɨɜɚɧɢɹ, ɫɨɡɞɚɸɬ ɨɞɢɧ ɡɚ ɞɪɭɝɢɦ ɫɥɨɢ ɛɭɞɭɳɟɣ ɦɢɤɪɨɫɯɟɦɵ. ɉɪɢ ɷɬɨɦ 
ɧɚ ɨɞɧɨɣ ɩɥɚɫɬɢɧɤɟ ɤɪɢɫɬɚɥɥɚ ɤɪɟɦɧɢɹ ɫɨɡɞɚёɬɫɹ ɦɧɨɠɟɫɬɜɨ ɨɞɢɧɚɤɨɜɵɯ 
ɦɢɤɪɨɫɯɟɦ. 
Ʉɚɠɞɚɹ ɦɢɤɪɨɫɯɟɦɚ ɩɪɨɜɟɪɹɟɬɫɹ ɧɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ. ɇɟɝɨɞɧɵɟ 
ɜɵɛɪɚɤɨɜɵɜɚɸɬɫɹ. 
ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɜɫɟɯ ɨɩɟɪɚɰɢɣ ɩɥɚɫɬɢɧɤɢ ɪɚɡɪɟɡɚɸɬɫɹ ɧɚ ɨɬɞɟɥɶɧɵɟ 
















The History of the Integrated Circuit and Microchip 
 
I. Pre-reading task: 
1. Do you know who Jack Kilby is? 
2. Read J.Kilby’s words and say what you think about his words. 
"What we didn't realize then was that the integrated circuit would reduce the 
cost of electronic functions by a factor of a million to one, nothing had ever 
done that for anything before" - Jack Kilby. 
 
the first integrated circuit, 12.09.1958 by Jack Kilby 
 
II. Read the text using the dictionary if necessary. 
It seems that the integrated circuit was destined to be invented. Two separate 
inventors, unaware of each other's activities, invented almost identical integrated 
circuits or ICs at nearly the same time. 
Jack Kilby, an engineer with a background in ceramic-based silk screen 
circuit boards and transistor-based hearing aids, started working for Texas 
Instruments in 1958. A year earlier, research engineer Robert Noyce had co-
founded the Fairchild Semiconductor Corporation. From 1958 to 1959, both 
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electrical engineers were working on an answer to the same dilemma: how to make 
more of less. 
In designing a complex electronic machine like a computer it was always 
necessary to increase the number of components involved in order to make 
technical advances. The monolithic (formed from a single crystal) integrated 
circuit placed the previously separated transistors, resistors, capacitors and all the 
connecting wiring onto a single crystal (or 'chip') made of semiconductor material. 
Kilby used germanium and Noyce used silicon for the semiconductor material. 
In 1959 both parties applied for patents. Jack Kilby and Texas Instruments 
received U.S. patent #3,138,743 for miniaturized electronic circuits. Robert Noyce 
and the Fairchild Semiconductor Corporation received U.S. patent #2,981,877 for a 
silicon based integrated circuit. The two companies wisely decided to cross license 
their technologies after several years of legal battles, creating a global market now 
worth about $1 trillion a year. 
In 1961 the first commercially available integrated circuits came from the 
Fairchild Semiconductor Corporation. All computers then started to be made using 
chips instead of the individual transistors and their accompanying parts. Texas 
Instruments first used the chips in Air Force computers and the Minuteman Missile 
in 1962. They later used the chips to produce the first electronic portable 
calculators. The original IC had only one transistor, three resistors and one 
capacitor and was the size of an adult's pinkie finger. Today an IC smaller than a 
penny can hold 125 million transistors. 
Jack Kilby holds patents on over sixty inventions and is also well known as 
the inventor of the portable calculator (1967). In 1970 he was awarded the National 
Medal of Science. Robert Noyce, with sixteen patents to his name, founded Intel, 
the company responsible for the invention of the microprocessor, in 1968. But for 
both men the invention of the integrated circuit stands historically as one of the 
most important innovations of mankind. Almost all modern products use chip 
technology. 
http://inventors.about.com/library/weekly/aa080498.htm 
III.  Answer the following questions: 
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1. Who invented integrated circuits (ICs)? 
2. Why was the integrated circuit needed? 
3. What was used to perform functions of ICs in computer? 
4. Explain the difference between Kilby’s and Noyce’s inventions? 
5. When did the first commercially available integrated circuit appear? 
6. What were the characteristics of original ICs? 
7. Where were they used? 
8. What is the size and features of modern IC? 
9. What other J.Kilby’s inventions do you know? 
10. What can you tell about Robert Noyce’s further career? 
 
IV. What do these numbers refer to? Do not use the text. 
1967, 1968, 125, 1970, #2,981,877, 1958 to 1959, #3,138,743 
 
V. Give Russian equivalents to the following words and word phrases: 
1) Integrated circuit; 2) to be destined; 3) ceramic-based silk screen; 4) 
transistor-based hearing aids; 5) monolithic; 6) to be worth; 7) accompanying 
parts; 8) portable. 
VI. Give synonyms to the following words: 
To reduce, separate, to be aware, background, dilemma, to increase, to 
receive, mankind. 
 
VII. Form nouns from these verbs, using the suffixes –er, -or, -tion, -sion, -ment. 
Consult the dictionary and the text. 
To control, to invent, to achieve, to produce, to resist, to decide, to 
accomplish, to transmit, to manufacture, to prepare, to equip, to improve, to 
consume, to move, to invest. 




MODULE 5  
Fourth generation computers (1971-Present) 
 
I. Pre-reading task. Do you think the following statements are true or false?  
1) The fourth generation computers don’t have microprocessor-based systems. 
2) They are the least cheap among all the computer generation. 
3) The speed, accuracy and reliability of the computers were improved in fourth 
generation computers. 
4) Many high-level languages were developed in the fourth generation such 
as COBOL, FORTRAN, BASIC, PASCAL and C language. 
5) A further refinement of input/output devices was developed. 
6) Networking between the systems hasn’t been developed. 
 
II. Read the text to check your answers. 
 
After 1971 the fourth generation computers were built. The fourth 
generation computers were the extension of third generation technology. 
The fourth generation computers emerged with development of the VLSI (Very 
Large Scale Integration). With the help of VLSI technology microprocessor came 
into existence. The computers were designed by using microprocessor, as 
thousands of integrated circuits were built onto a single silicon chip. What in the 
first generation filled an entire room could now fit in the palm of the hand. 
The fourth generation computers became more powerful, compact, reliable and 
affordable. As a result, they give rise to personal computer (PC) revolution. For the 
first time in 1981 IBM introduced its computer for the home user and in 1984 
Apple introduced the Macintosh Microprocessor. IBM 4341, DEC 10, STAR 1000, 
PUP 11 and APPLE II are the examples of fourth generation computers. 
After the integrated circuits, the only place to go was down - in size, that is 
Large scale integration (LSI) could fit hundreds of components onto one chip. By 
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the 1980's, very large scale integration (VLSI) squeezed hundreds of thousands of 
components onto a chip. Ultra-large scale integration (ULSI) increased that 
number into the millions. The ability to fit so much onto an area about half the size 
of a U.S. dime helped diminish the size and price of computers. It also increased 
their power, efficiency and reliability. The Intel 4004 chip, developed in 1971, 
took the integrated circuit one step further by locating all the components of a 
computer (central processing unit, memory, and input and output controls) on a 
minuscule chip. Whereas previously the integrated circuit had had to be 
manufactured to fit a special purpose, now one microprocessor could be 
manufactured and then programmed to meet any number of demands. Soon 
everyday household items such as microwave ovens, television sets and 
automobiles with electronic fuel injection incorporated microprocessors. 
Such condensed power allowed everyday people to harness a computer's 
power. They were no longer developed exclusively for large business or 
government contracts. By the mid-1970's, computer manufacturers sought to bring 
computers to general consumers. These minicomputers came complete with user-
friendly software packages that offered even non-technical users an array of 
applications, most popularly word processing and spreadsheet programs. Pioneers 
in this field were Commodore, Radio Shack and Apple Computers. In the early 
1980's, arcade video games such as Pac Man and home video game systems such 
as the Atari 2600 ignited consumer interest for more sophisticated, programmable 
home computers. 
In 1981, IBM introduced its personal computer (PC) for use in the home, 
office and schools. The 1980's saw an expansion in computer use in all three 
arenas as clones of the IBM PC made the personal computer even more affordable. 
The number of personal computers in use more than doubled from 2 million in 
1981 to 5.5 million in 1982. Ten years later, 65 million PCs were being used. 
Computers continued their trend toward a smaller size, working their way down 
from desktop to laptop computers (which could fit inside a briefcase) to palmtop 
(able to fit inside a breast pocket). In direct competition with IBM's PC was 
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Apple's Macintosh line, introduced in 1984. Notable for its user-friendly design, 
the Macintosh offered an operating system that allowed users to move screen icons 
instead of typing instructions. Users controlled the screen cursor using a mouse, a 
device that mimicked the movement of one's hand on the computer screen. 
As computers became more widespread in the workplace, new ways to 
harness their potential developed. As smaller computers became more powerful, 
they could be linked together, or networked, to share memory space, software, 
information and communicate with each other. As opposed to a mainframe 
computer, which was one powerful computer that shared time with many terminals 
for many applications, networked computers allowed individual computers to form 
electronic co-ops. Using either direct wiring, called a Local Area Network (LAN), 
or telephone lines, these networks could reach enormous proportions. A global web 
of computer circuitry, the Internet, for example, links computers worldwide into a 
single network of information. During the 1992 U.S. presidential election, vice-
presidential candidate Al Gore promised to make the development of this so-called 
"information superhighway" an administrative priority. Though the possibilities 
envisioned by Gore and others for such a large network are often years (if not 
decades) away from realization, the most popular use today for computer networks 
such as the Internet is electronic mail, or E-mail, which allows users to type in a 
computer address and send messages through networked terminals across the 
office or across the world. 
http://inventors.about.com/library/weekly/aa051599.htm 
III. 1. Read every paragraph carefully and write down 4-5 words which 
help to understand the main idea of the paragraph.  
2. Render the whole text using the words.  
IV. Answer the following questions: 
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1. What is the difference between computers of the fourth generation and its 
forerunners? 
2. What helped to reduce the size and the price of computers? 
3. What household appliances incorporated microprocessors? 
4. What kind of software did the fourth generation of PCs offer? 
5. How did IBM change its computers in 1980s?  
V.  Crossword.  
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1. inner surface of the hand 
3. the combining of two or more things so that they work together 
efficiently. 
6. computer program designed to perform a specific task 
8. act or process of making a product by hand or by machine 
9. telecommunication infrastructure or system used for widespread and                        
usually rapid access to information 
15. financially manageable 
12. activation of a device 
Down  
2. credible, trustworthy, dependable 
4. computer used primarily by large organizations for critical applications,  
bulk data processing 
5. nonmetallic element used in the manufacture of metal alloys and 
electronic  
components 
7. an interactive computer application for organization, analysis and storage  
of data in tabular form 
10. metal strand, cord, line 
11. make/become smaller, reduce 
13. an ability to avoid wasting materials, energy, efforts, money and time in  
doing something or in producing a desired result. 
14. integrated circuit that performs the central processing and internal  
functions of a computer 
16. a person or organization that uses economic services or commodities 




Intel 4004 - The World's First Single Chip Microprocessor 
 
I. Answer the following questions before you study the text below: 
1. Do you know why the name Intel was chosen? 
2. Why computer inventions, e.g. Intel 4004, include numbers in their names? 
 
II. Read the text using the dictionary if necessary. 
In November, 1971, a company called Intel publicly introduced the world's 
first single chip microprocessor, the Intel 4004 (U.S. Patent #3,821,715), invented 
by Intel engineers Federico Faggin, Ted Hoff, and Stan Mazor. After the invention 
of integrated circuits revolutionized computer design, the only place to go was 
down – in size that is. The Intel 4004 chip took the integrated circuit down one step 
further by placing all the parts that made a computer think (i.e. central processing 
unit, memory, input and output controls) on one small chip. Programming 
intelligence into inanimate objects had now become possible. 
(1) In 1968, Bob Noyce and Gordon Moore were two unhappy engineers 
working for the Fairchild Semiconductor Company who decided to quit and create 
their own company at a time when many Fairchild employees were leaving to 
create start-ups. People like Noyce and Moore were nicknamed the "Fairchildren". 
Bob Noyce typed himself a one-page idea of what he wanted to do with his 
new company, and that was enough to convince San Francisco venture capitalist 
Art Rock to back Noyce's and Moore's new venture. Rock raised $2.5 million 
dollars in less than 2 days. 
(2) The name "Moore Noyce" was already trademarked by a hotel chain, so 
the two founders decided upon the name "Intel" for their new company, a 
shortened version of "Integrated Electronics". 
Intel's first money making product was the 3101 Schottky bipolar 64-bit static 
random access memory (SRAM) chip. 
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(3) In late 1969, a potential client from Japan called Busicom, asked to have 
twelve custom chips designed. Separate chips for keyboard scanning, display 
control, printer control and other functions for a Busicom-manufactured calculator. 
Intel did not have the manpower for the job but they did have the brainpower 
to come up with a solution. Intel engineer, Ted Hoff decided that Intel could build 
one chip to do the work of twelve. Intel and Busicom agreed and funded the new 
programmable, general-purpose logic chip. 
Federico Faggin headed the design team along with Ted Hoff and Stan 
Mazor, who wrote the software for the new chip. Nine months later, a revolution 
was born. At 1/8th inch wide by 1/6th inch long and consisting of 2,300 MOS 
(metal oxide semiconductor) transistors, the baby chip had as much power as the 
ENIAC, which had filled 3,000 cubic feet with 18,000 vacuum tubes. 
Cleverly, Intel decided to buy back the design and marketing rights to the 
4004 from Busicom for $60,000. The next year Busicom went bankrupt, they never 
produced a product using the 4004. Intel followed a clever marketing plan to 
encourage the development of applications for the 4004 chip, leading to its 
widespread use within months. 
(4) The 4004 was the world's first universal microprocessor. In the late 1960s, 
many scientists had discussed the possibility of a computer on a chip, but nearly 
everyone felt that integrated circuit technology was not yet ready to support such a 
chip. Intel's Ted Hoff felt differently; he was the first person to recognize that the 
new silicon-gated MOS technology might make a single-chip CPU (central 
processing unit) possible. 
Hoff and the Intel team developed such an architecture with just over 2,300 
transistors in an area of only 3 by 4 millimetres. With its 4-bit CPU, command 
register, decoder, decoding control, control monitoring of machine commands and 
interim register, the 4004 was one heck of a little invention. Today's 64-bit 
microprocessors are still based on similar designs, and the microprocessor is still 
the most complex mass-produced product ever with more than 5.5 million 
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transistors performing hundreds of millions of calculations each second – numbers 
that are sure to be outdated fast. 
http://inventors.about.com/library/weekly/aa092998.htm 
 
III. Give Russian equivalents to the following words and word combinations: 
1) Single chip microprocessor; 2) central processing unit (CPU); 3) input and 
output controls; 4) inanimate objects; 5) to create start-ups; 6) to trademark; 7) 64-
bit static random-access memory; 8) general-purpose logic chip 9) silicon-gated 
metal oxide semiconductor (MOS); 10) command register; 11) interim register.  
 
IV. Give antonyms to the following words: 
Quit, employee, raise, outdated, mass-produced, encourage, potential, go 
bankrupt. 
 
V. Give synonyms to the following words: 
Widespread, to convince, solution, to back, similar, complex, to perform, to head.  
 
VI. Answer the following questions: 
1. When was the first single-chip microprocessor introduced? Who invented 
it? 
2. What were innovations of Intel 4004 chip?  
3. Who were “Fairchildren”? Why were they called so? 
4. How did Noyce and Moore manage to get money for their new venture? 
5. Why was the new company called Intel? 
6. What was Intel’s first money making project? 
7. How did engineers get the idea of Intel 4004?  
8. What were the features of the new chip? 
9. Can you explain how Intel got back its rights to the 4004 from Busicom?  
10. How did the company gain from it? 
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V. For each part (1)-(4) choose a title A-D which best fits its meaning. 
A. The History of Intel 
B. The Intel 4004 Microprocessor 
C. One Chip Does the Work of Twelve 
D. Intel Trademark. 
 




The History of the IBM PC 
I. Pre-reading task. Answer the following questions: 
1. What does IBM stand for? 
2. What do you know about IBM PC? 
 
II. Read the text and check your answers. 
 
In July of 1980, IBM representatives met for the first time with Microsoft's 
Bill Gates to talk about writing an operating system for IBM's new hush-hush 
"personal" computer. IBM had been observing the growing personal computer 
market for some time. They had already made one dismal attempt to crack the 
market with their IBM 5100.  
IBM 5100 was a complete system, with a built-in monitor, keyboard, and data 
storage. It was also very expensive – up to US$20,000. It was specifically designed 
for professional and scientific problem-solvers, not business users or hobbyists. 
When the PC was introduced in 1981, it was originally designated as the IBM 
5150, putting it in the "5100" series, though its architecture wasn't directly 
descended from the IBM 5100. 
83 
 
At one point, IBM considered buying the fledgling game company Atari to 
commandeer Atari's early line of personal computers. However, IBM decided to 
stick with making their own personal computer line and developed a brand new 
operating system to go with. The secret plans were referred to as "Project Chess". 
The code name for the new computer was "Acorn". Twelve engineers directed by 
Don Estridge assembled in Boca Raton, Florida, to design and build the "Acorn".  
They developed the PC in about a year. To achieve this, they first decided to 
build the machine with "off-the-shelf" parts from a variety of different original 
equipment manufacturers (OEMs) and countries. Previously IBM had always 
developed their own components. Secondly for scheduling and cost reasons, rather 
than developing unique IBM PC monitor and printer designs, project management 
decided to utilize an existing "off-the-shelf" IBM monitor developed earlier in 
IBM Japan as well as an existing Epson printer model. They also decided on an 
open architecture, so that other manufacturers could produce and sell peripheral 
components and compatible software without purchasing licenses.  
On August 12, 1981, IBM released their new computer, re-named the IBM 
PC. The "PC" stood for "personal computer" making IBM responsible for 
popularizing the term "PC". 
Alongside "microcomputer" and "home computer", the term "personal 
computer" was already in use before 1981. It was used as early as 1972 to 
characterize Xerox PARC's Alto. However, because of the success of the IBM 
Personal Computer, the term came to mean more specifically a microcomputer 
compatible with IBM's PC products. 
The first IBM PC ran on a 4.77 MHz Intel 8088 microprocessor. The PC 
came equipped with 16 kilobytes of memory, expandable to 256k. The PC came 
with one or two 160k floppy disk drives and an optional color monitor. The price 
tag started at $1,565, which would be nearly $4,000 today. What really made the 
IBM PC different from previous IBM computers was that it was the first one built 
from off the shelf parts (called open architecture) and marketed by outside 
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distributors (Sears & Roebucks and Computerland). The Intel chip was chosen 
because IBM had already obtained the rights to manufacture the Intel chips. IBM 
had used the Intel 8086 for use in its Displaywriter Intelligent Typewriter in 
exchange for giving Intel the rights to IBM's bubble memory technology. 
Less than four months after IBM introduced the PC, Time Magazine named 
the computer "man of the year". 
http://inventors.about.com/library/weekly/aa031599.htm 
 
III.  Give Russian equivalents to the following words and word combinations: 
1) Hush-hush "personal" computer; 2) to crack the market; 3) scientific 
problem-solvers: 4) to be (originally) designated; 5) to descend from; 6) to stick 
with smth.; 7) to be referred to; 8) "off-the-shelf" parts; 9) compatible software; 
10) expandable (to); 11) bubble memory technology. 
 
IV.  Find synonyms in the text to the following words and word combinations: 
1) secret (adj); 2) schientific research makers; 3) to be called (as); 4) to be 
supervised (by); 5) ready-made parts; 6) producers; 7) to make use of smth; 8) to 
buy (a licence); 9) smth which can be expanded; 10) to get (the rights). 
 
V.  Fill in the gaps in the following sentences: 
1. In July,1980 IBM representatives met Bill Gates to talk about writing an … 
… for IBM's new hush-hush "personal" computer. 
2. IBM 5100 was a complete system, with a …  …  monotor, keyboard, and 
data storage. 
3. IBM 5100  specifically …for professional and scientific problem-solvers, 
not business …or hobbyists. 
4. However, IBM decided to  …  … making their own personal computer line. 
5. The secret plans were … to as "Project Chess".   
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6. To develop the computer in a short time, they  decided to build the machine 
with "… … …" parts. 
7. The "PC" stood for "personal computer" making IBM … for popularizing 
the term "PC". 
8. Because of the … of the IBM Personal Computer, the term PC came to 
mean more specifically a … compatible with IBM’s PC products. 
9. The PC came with one or two 160k …disk drives and an  …  color monitor. 
10. What really made the IBM PC different from …IBM computers was that it 
was the first one built from off the … parts (called open architecture). 
 
VI.  Answer the following questions: 
1. Why were plans of creating a new IBM computer kept in secret? 
2. What was the code name for the new computer? 
3. What can you say about IBM 5100? 
4. Where did twelve engineers directed by Don Estridge get together to create 
the new model? 
5. How long did it take them to develop the IBM PC? 
6. What kind of parts did they decide to build the machine and why? 
7. What does “open architecture” mean? 
8. When was the IBM PC released? 
9. When was the term PC first used? 
10. What were the  IBM PC’s specifications? 
11. What really made the IBM PC different from previous IBM computers? 
12. Why was the Intel chip chosen? 
13. What memorable event happened four months after IBM introduced the PC? 
 






The Invention of the Apple Macintosh  
 
I. Pre-reading task. 
1. Who were the inventors of the Apple Computers? Why did they choose 
such a name for the new computer? 
2. What was special about marketing company of Apple Computers? 
 
II. Read the text and check your answers on pre-reading task. 
 "Hello, I am Macintosh. Never trust a computer you cannot lift... I'm glad to 
be out of that bag" – talking Macintosh Computer. 
In December, 1983, Apple Computers ran its' famous "1984" Macintosh 
television commercial, on a small unknown station solely to make the commercial 
eligible for awards during 1984. The commercial cost 1.5 million and only ran 
once in 1983, but news and talk shows everywhere replayed it, making TV history. 
The next month, Apple Computer ran the same ad during the NFL Super Bowl, 
and millions of viewers saw their first glimpse of the Macintosh computer. The 
commercial was directed by Ridley Scott, and the Orwellian scene depicted the 
IBM world being destroyed by a new machine, the "Macintosh". 
Could we expect anything less from a company that was now being run by the 
former president of Pepsi-Cola. Steve Jobs, co-founder of Apple Computers had 
been trying to hire Pepsi's John Sculley since early 1983. In April of that year he 
succeeded. But Steve and John discovered that they did not get along and one of 
John Sculley's first actions as CEO of Apple was to boot Steve Jobs off the Apple 
"Lisa" project, the "Lisa" was the first consumer computer with a graphical user 
interface or GUI. Jobs then switched over to managing the Apple "Macintosh" 
project begun by Jeff Raskin. Jobs was determined that the new "Macintosh" was 




Note: The early Mac team members (1979) consisted of Jeff Raskin, Brian 
Howard, Marc LeBrun, Burrell Smith. Joanna Hoffman and Bud Tribble. Others 
began working working on the Mac at later dates. 
 
Specifications Macintosh 128K 
CPU: MC68000 
CPU speed: 8 Mhz 
FPU: None 
RAM: 128k Dram not expandable 
ROM: 64k 
Serial Ports: 2 
Floppy: 1 3.5" 400k 
Monitor: 9" 512x384 square pixels built-in 
B/W 
Power: 60 Watts 
Weight: 16.5 lbs. 
Dimensions: 13.6" H x 9.6" W x 10.9" D 
System 
Software: 
Mac OS 1.0 
Production: January 1984 to October 1985 
Cost: $2,495 
 
Seventy-four days after the introduction of the "Macintosh", 50,000 units had 
been sold, not that strong a show. Apple refused to license the OS or the hardware, 
the 128k memory was not enough and a single floppy was difficult to use. The 
"Macintosh" had "Lisa's" user friendly GUI, but initially missed some of the more 
powerful features of the "Lisa" like multitasking and the 1 MB of memory. Jobs 
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compensated by making sure developers created software for the new "Macintosh", 
Jobs figured that software was the way to win the consumer over. 
In 1985, the "Macintosh" computer line received a big sales boost with the 
introduction of the LaserWriter printer and Aldus PageMaker, home desktop 
publishing was now possible. But 1985 was also the year when the original 
founders of Apple left the company. 
Steve Wozniak returned to college and Steve Jobs was fired, his difficulties 
with John Sculley coming to a head. Jobs had decided, to regain control of the 
company away from Sculley, he scheduled a business meeting in China for Sculley 
and planned for a corporate take-over, when Sculley would be absent. Information 
about Jobs' true motives, reached Sculley before the China trip, he confronted Jobs 
and asked Apple's Board of Directors to vote on the issue. Cveryone voted for 
Sculley and Jobs quit, in lieu of being fired. Jobs later rejoined Apple in 1996 and 




III. Answer the following questions: 
1. How was advertising campaign for Macintosh computers launched? 
2. What was the idea of television commercials for these computers? Was the 
commercial effective? 
3. Who were the founders of Apple Computers? 
4. What was “Lisa” project?  
5. Why did Jobs didn’t finish his work with “Lisa”? 
6. Can you remember the names of early Mac team members? 
7. What were the drawbacks of “Macintosh” in comparison with “Lisa”? 
8. What changes took place in Apple company in 1985? 




IV. Give Russian equivalents to the following words and expressions: 
1) Eligible; 2) glimpse; 3) CEO; 4) to boot off; 5) FPU; 6) dimensions; 7) 
multitasking; 8) to receive a big sales boost; 9) home desktop publishing; 10) 
corporate take-over; 11) to confront; 12) to vote on the issue; 13) to quit. 
 
V. Guess what words from the text are meant by these definitions: 
  To plan or appoint for a certain time or date. 
  A paid advertisement on television or radio. 
  Alone, singly; entirely; exclusively. 
  To manage to do what one is trying to do; to achieve one's aim or purpose. 
  Firmly decided. 
  Not present in a place or situation. 
  To discharge from a position; dismiss. 
  Instead of. 
 
VI. Translate the following sentences from Russian into English: 
1. ɂɫɬɨɪɢɹ ɤɨɦɩɚɧɢɢ Apple ɧɚɱɚɥɚɫɶ ɬɪɢɞɰɚɬɶ ɥɟɬ ɧɚɡɚɞ, ɤɨɝɞɚ ɞɜɚ ɞɪɭɝɚ 
ɋɬɢɜ Ⱦɠɨɛɫ ɢ ɋɬɢɜ ȼɨɡɧɹɤ ɪɟɲɢɥɢ ɨɫɧɨɜɚɬɶ ɫɨɛɫɬɜɟɧɧɭɸ ɤɨɦɩɚɧɢɸ 
ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɢ ɜɵɩɭɫɤɭ ɤɨɦɩɶɸɬɟɪɨɜ. 
2. ȼ ɦɚɟ 1979 ɝɨɞɚ ɫɨɬɪɭɞɧɢɤ Apple Ⱦɠɟɮ Ɋɚɫɤɢɧ ɧɚɱɚɥ ɪɚɛɨɬɚɬɶ ɧɚɞ 
ɧɨɜɵɦ ɤɨɦɩɶɸɬɟɪɨɦ «ɜɫɟ ɜ ɨɞɧɨɦ», ɤɨɬɨɪɵɣ ɛɵɥ ɨɪɢɟɧɬɢɪɨɜɚɧ ɧɚ 
ɪɹɞɨɜɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ. ɂɦɟɧɧɨ ɷɬɨɬ ɩɟɪɢɨɞ ɢ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɧɚɱɚɥɨɦ 
ɪɨɠɞɟɧɢɹ ɩɟɪɜɨɝɨ Macintosh. 
3. ȼ 1983 ɝɨɞɭ Apple ɜɵɩɭɫɬɢɥ Lisa – ɩɟɪɜɵɣ ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ ɫ 
ɝɪɚɮɢɱɟɫɤɢɦ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦ ɢɧɬɟɪɮɟɣɫɨɦ, ɧɚɡɜɚɧɧɵɣ ɬɚɤ ɜ ɱɟɫɬɶ 
ɞɨɱɟɪɢ Ⱦɠɨɛɫɚ. ɇɨ ɢɡ-ɡɚ ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɨɣ ɰɟɧɵ ɢ ɨɝɪɚɧɢɱɟɧɧɨɝɨ 




4. ɋɚɦɵɣ ɩɟɪɜɵɣ ɫɜɨɣ Macintosh ɤɨɦɩɚɧɢɹ Apple ɨɮɢɰɢɚɥɶɧɨ 
ɩɪɟɞɫɬɚɜɢɥɚ 22 ɹɧɜɚɪɹ 1984 ɝɨɞɚ ɪɟɤɥɚɦɧɵɦ ɪɨɥɢɤɨɦ «1984», 
ɨɫɧɨɜɚɧɧɵɦ ɧɚ ɫɸɠɟɬɟ ɤɧɢɝɢ Ⱦ. Ɉɪɭɷɥɥɚ. 
5. Ʉɨɝɞɚ Mac OS ɛɵɥɚ ɜɩɟɪɜɵɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 1984 ɝɨɞɭ, ɬɨ ɞɥɹ ɬɨɝɨ 
ɜɪɟɦɟɧɢ ɨɧɚ ɹɜɥɹɥɚ ɫɨɛɨɣ ɫɨɜɟɪɲɟɧɫɬɜɨ ɫɨɜɪɟɦɟɧɧɨɝɨ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. Ɉɩɟɪɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɞɥɹ ɞɪɭɝɢɯ ɩɥɚɬɮɨɪɦ, 
ɤɨɬɨɪɵɟ ɩɨɹɜɢɥɢɫɶ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɫɩɭɫɬɹ, ɩɪɟɞɥɚɝɚɥɢ ɬɚɤɢɟ ɜɟɳɢ, ɤɚɤ 
ɡɚɳɢɳɟɧɧɚɹ ɩɚɦɹɬɶ ɢ ɦɧɨɝɨɡɚɞɚɱɧɨɫɬɶ, ɱɬɨ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɞɚɜɚɥɨ 
ɥɭɱɲɢɣ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɨɩɵɬ. 
 
VII. Comment on the following Steve Jobs’ quotes: 
 "The desktop computer industry is dead. Innovation has virtually ceased. 
Microsoft dominates with very little innovation. That's over. Apple lost. 
The desktop market has entered the dark ages, and it's going to be in the 
dark ages for the next 10 years, or certainly for the rest of this decade." 
(Wired magazine, February 1996). 
 "It wasn't that Microsoft was so brilliant or clever in copying the Mac, it's 
that the Mac was a sitting duck for 10 years. That's Apple's problem: Their 
differentiation evaporated." (Apple Confidential 2.0) 
 "I didn't see it then, but it turned out that getting fired from Apple was the 
best thing that could have ever happened to me. The heaviness of being 
successful was replaced by the lightness of being a beginner again, less 
sure about everything. It freed me to enter one of the most creative periods 
of my life." (Stanford University commencement address, June 12, 2005). 
 
VIII. Compare Apple Macintosh and Windows. Make a presentation about their 






Fifth generation computers (Present and Beyond) 
 
I. Pre-reading task. Answer the following questions: 
1. Look at the picture below and try to guess what else is characteristic 
for fifth generation computers?  
 
 
2. Can you think of some examples of fifth generation computers 
(existing ones, prototypes, featured in the films)? 
 
II. Read and translate the text. Having studied it, complete the diagram 
below. 
Fifth generation computers are in developmental stage which is based on the 
artificial intelligence. The goal of the fifth generation is to develop the device 
which could respond to natural language input and is capable of learning and self-
organization. Quantum computation and molecular and nanotechnology will be 
used in this technology. So we can say that the fifth generation computers will 




 The fifth generation computers will use super large scale integrated chips. 
 They will have artificial intelligence. 
 They will be able to recognize image and graphs. 
 Fifth generation computer aims to be able to solve highly complex problem 
including decision making, logical reasoning. 
 They will be able to use more than one CPU for faster processing speed. 
 Fifth generation computers are intended to work with natural language. 
 





Fifth generation computing devices, based on …, are still in …, though there are 
some applications, such as…, that are being used today. The use of … processing 

















I. Pre-reading task.  Look at  Jerry Chow’s words quoted below, why do 
you think so many people are excited about it? Who is Jerry Chow? 
Quantum computing is exciting. It’s coming, and we want a lot more people to be 
well-versed in it. (Jerry Chow) 
II. Read and translate the text.  
Quantum computers are about to get real 
A quantum computer is any device for computation that makes direct use of 
distinctively quantum mechanical phenomena, such as superposition and 
entanglement, to perform operations on data. 
 Quantum computers aren’t putting standard 
computers to shame just yet, but if they can be 
scaled up, they could transcend current limits 
of computation. At present time the most 
advanced computers are working with fewer 
than two dozen qubits. But teams from 
industry and academia are working on 
expanding their own versions of quantum computers to 50 or 100 qubits, enough to 
perform certain calculations that the most powerful supercomputers can’t pull off. 
The race is on to reach that milestone, known as “quantum supremacy.” Scientists 
should meet this goal within a couple of years, says quantum physicist David 




But supremacy is only an initial step, a symbolic marker akin to sticking a flagpole 
into the ground of an unexplored landscape. The first tasks where quantum 
computers prevail will be contrived problems set up to be difficult for a standard 
computer but easy for a quantum one. Eventually, the hope is, the computers will 
become prized tools of scientists and businesses. 
Attention-getting ideas 
Some of the first useful problems quantum computers will probably tackle will be 
to simulate small molecules or chemical reactions. From there, the computers 
could go on to speed the search for new drugs or kick-start the development of 
energy-saving catalysts to accelerate chemical reactions. To find the best material 
for a particular job, quantum computers could search through millions of 
possibilities to pinpoint the ideal choice, for example, ultrastrong polymers for use 
in airplane wings. Advertisers could use a quantum algorithm to improve their 
product recommendations — dishing out an ad for that new cell phone just when 
you’re on the verge of purchasing one. 
Quantum computers could provide a boost to machine learning, too, allowing for 
nearly flawless handwriting recognition or helping self-driving cars assess the 
flood of data pouring in from their sensors to swerve away from a child running 
into the street. And scientists might use quantum computers to explore exotic 
realms of physics, simulating what might happen deep inside a black hole, for 
example. 
But quantum computers won’t reach their real potential — which will require 
harnessing the power of millions of qubits — for more than a decade. Exactly what 
possibilities exist for the long-term future of quantum computers is still up in the 
air. Errors are a major obstacle to boosting quantum volume. With their delicate 
quantum properties, qubits can accumulate glitches with each operation. Qubits 
must resist these errors or calculations quickly become unreliable. Eventually, 
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quantum computers with many qubits will be able to fix errors that crop up, 
through a procedure known as error correction. Still, to boost the complexity of 
calculations quantum computers can take on, qubit reliability will need to keep 
improving. 
The outlook is similar to the patchy vision that surrounded the development of 
standard computers — which quantum scientists refer to as “classical” computers 
— in the middle of the 20th century. When they began to tinker with electronic 
computers, scientists couldn’t fathom all of the eventual applications; they just 
knew the machines possessed great power. From that initial promise, classical 
computers have become indispensable in science and business, dominating daily 
life, with handheld smartphones becoming constant companions.  
Since the 1980s, when the idea of a quantum computer first attracted interest, 
progress has come in fits and starts. Without the ability to create real quantum 
computers, the work remained theoretical, and it wasn’t clear when — or if — 
quantum computations would be achievable. Now, with the small quantum 
computers at hand, and new developments coming swiftly, scientists and 
corporations are preparing for a new technology that finally seems within reach. 
Anatomy of a qubit 
 Quantum computing’s promise is rooted in quantum 
mechanics, the counterintuitive physics that governs 
tiny entities such as atoms, electrons and molecules. 
The basic element of a quantum computer is the qubit 
(pronounced “CUE-bit”). Unlike a standard computer 
bit, which can take on a value of 0 or 1, a qubit can be 0, 1 or a combination of the 
two — a sort of purgatory between 0 and 1 known as a quantum superposition. 
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When a qubit is measured, there’s some chance of getting 0 and some chance of 
getting 1. But before it’s measured, it’s both 0 and 1. 
Because qubits can represent 0 and 1 simultaneously, they can encode a wealth of 
information. In computations, both possibilities — 0 and 1 — are operated on at 
the same time, allowing for a sort of parallel computation that speeds up solutions. 
Another qubit quirk: Their properties can be intertwined through the quantum 
phenomenon of entanglement. A measurement of one qubit in an entangled pair 
instantly reveals the value of its partner, even if they are far apart — what Albert 
Einstein called “spooky action at a distance.” 
Such weird quantum properties can make for superefficient calculations. But the 
approach won’t speed up solutions for every problem thrown at it. Quantum 
calculators are particularly suited to certain types of puzzles, the kind for which 
correct answers can be selected by a process called quantum interference. Through 
quantum interference, the correct answer is amplified while others are canceled 
out, like sets of ripples meeting one another in a lake, causing some peaks to 
become larger and others to disappear. 
One of the most famous potential uses for quantum computers is breaking up large 
integers into their prime factors. For classical computers, this task is so difficult 
that credit card data and other sensitive information are secured via encryption 
based on factoring numbers. Eventually, a large enough quantum computer could 
break this type of encryption, factoring numbers that would take millions of years 
for a classical computer to crack. 
Quantum computers also promise to speed up searches, using qubits to more 
efficiently pick out an information needle in a data haystack. 
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Qubits can be made using a variety of materials, including ions, silicon or 
superconductors, which conduct electricity without resistance. Unfortunately, none 
of these technologies allow for a computer that will fit easily on a desktop. Though 
the computer chips themselves are tiny, they depend on large cooling systems, 
vacuum chambers or other bulky equipment to maintain the delicate quantum 
properties of the qubits. Quantum computers will probably be confined to 
specialized laboratories for the foreseeable future, to be accessed remotely via the 
internet.  
https://www.sciencenews.org/article/quantum-computers-are-about-get-real 
III. Give Russian equivalents to the words and word combinations below 
and explain their meaning in your own words. 
Distinctively, phenomena, superposition, entanglement, be scaled up, 
transcend, milestone, supremacy, akin to, prevail, contrived, tackle, kick-start, 
pinpoint, on the verge of, flawless, recognition, swerve away from, realms, 
harness, glitch, resist, crop up, patchy, tinker, fathom, eventual, indispensable, be 
within reach, purgatory, measure, quirk, approach, interference, amplify, ripple, 
integer, silicon, bulky, maintain, be confined to, remotely, for the foreseeable 
future. 
Choose 3-5 words that you find hard to memorize and use them in sentences of 
your own.  
IV. Find synonyms for the following words from the text. 
Present, nowadays, sophisticated, carry put, specific (2 words), aim, first, 
finally, deal with, cause to move quickly (2 words), make smh commence, be 
about to, evaluate, mistake, main, obstruction, characteristics, repair, have, nearby, 
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be based on smth, very little, at the same time, immediately, disclose, strange, 
confidential, through, effectively.  
V. Explain the meaning of the following phrasal verbs and idiomatic 
expressions from the text. 
Put smth to shame, pull off, stick a flagpole into the ground of an unexplored 
landscape, reach one’s real potential, be still up in the air, progress has come in fits 
and starts, pick out an information needle in a data haystack 
VI. Make 5-7 questions on the text and use them to check your 
groupmates’ text comprehension. 
VII. Discuss the following questions on quantum computing in the class. 
1. Why is it necessary to consider quantum computing? 
2. What is a cubit? 
3. Can quantum computers do what classical cannot? 
4. Where do the differences between the classical and quantum information 
processing lie? 
5. How did the idea of quantum computers appear?  
6. What is the history of quantum computers? 
7. What are the possible early applications of quantum computers? 
8. Can quantum computers solve some practically important problems more 
efficiently? 
9. Where does the power of quantum computing come from? 
10. How do they test and measure cubits? 
11. Why is it difficult to investigate cubits? 
12. Where are the drawbacks and bottlenecks of quantum computing? 
13. Can quantum computers eventually replace classical ones? 
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14. Give a brief description of major quantum-computer based projects (IBM, 
Google, Intel, Microsoft, D-Wave, Chris Monroe’s project, etc.) 
15. Why do companies like IBM are pushing their quantum computers to users 
via the Web? 




Summarize the speakers’ main idea in 7-10 sentences. Read your summary in 
the class and choose the best one, which contains the main ideas and issues 
raised in the speech. Discuss Jerry Chow’s main ideas in the class. 
 
IX. Study the presentation in the link; it will give you a better 
understanding of a cubit. 
https://physicsandcake.files.wordpress.com/2010/02/qc_for_beginners.pdf 
X. Search the Internet for additional information and the news related to 





I. Pre-reading task . Before you read answer the questions in pairs.  
1. Spend one minute writing down all of the different words you associate with 
the word “robot”. Share your words with your partner(s) and talk about them. 
Together, put the words into different categories. 




II. Read the text to know more about AI.  
 
What is artificial intelligence? This is a legitimate question. We most certainly will 
develop neural networks that are intelligent before we develop nets that become 
conscious. So in attempting to create neural networks that are intelligent or 
demonstrate intelligence, what criteria should one use to determine if this goal has 
been achieved? Alan Turing, a British mathematician, devised an interesting 
procedural test that is generally accepted as a valid way to determine if a machine 
has intelligence. The test is conducted as follows: A person and the machine hold a 
conversation by typing messages to one another via a teletype. If the machine can 
carry on a conversation without the person being able to determine whether a 
machine or person exists at the other teletype, the machine can be classified as 
intelligent. This is called the Turing test and is one criteria used to determine AI. 
Although the Turing test is well accepted, it isn’t a definitive test for AI. There are 
a number of “completely dumb” language processing programs that come close to 
passing the Turing test. The most famous program is named ELIZA, developed by 
Joseph Weizenbaum at the Massachusetts Institute of Technology (MIT). ELIZA 
simulates a psychologist, and you are able to conduct a conversation with ELIZA. 
For instance, if you typed to ELIZA that you missed your father, ELIZA might 
respond with “Why do you miss your father?” or “Tell me more about your 
father.” These responses may lead you to believe that ELIZA understands what 
you have said. It doesn’t. The responses are clever programming tricks constructed 
from your statements. Therefore, if we like, we could do away with the Turing test 
and consider a different criterion. Perhaps consciousness or selfawareness would 
be a better signpost of intelligence. A self-aware machine would certainly know 
that it is intelligent. Another criterion, more simple and direct is the ability to learn 
from experience. Of course, we could abandon logical approximations entirely and 
state that intelligence is achieved in systems that develop a sense of humor. As far 
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as I know humans are the only animals that laugh. Perhaps humor and emotion will 
end up being the truest test of all.  
As for intelligence packed in a robot, it takes one or two forms: rule-based (expert) 
or neural. It’s possible for both forms of intelligence to work in tandem. This 
synthesis of intelligence will be commonly used in robotics to create a robust 
intelligence system. Expert (rule-based) intelligence programs are familiar to most 
people; these are programs written in high-level or low-level languages like C , 
BASIC, and assembly. Neural systems on the other hand do not have a central 
processing unit (CPU), rather they function on a neural stimulus-response 
mechanism. The robotic stimulus-response mechanism goes by a number of 
names, including neural network, behavioral-based robotics, subsumption 
architecture, and nervous network. William Grey Walter pioneered behavioral-
based robotics in the late 1940s. Independent of Walter’s work, neural-based 
robotic response was academically explored and developed in the 1980s by 
Valentino Braitenberg in his book Vehicles: Experiments in Synthetic Psychology. 
Rodney Brooks at the Massachusetts Institute of Technology (MIT), inspired by 
work accomplished by Walter, developed his own derivative of stimulus responses 
he calls “subsumption architecture.” Mark Tilden, inspired by work done by 
Rodney Brooks, founded BEAM robotics, which uses “nervous nets.” Behavioral-
based robotics is a hot topic and one that will continue to get hotter in the future. In 
these architectural schemes the stimulus-response mechanisms can be layered on 
top of one another. A multilayer stimulus-response mechanism can exhibit what 
appears as strikingly intelligent behavior. One approach is called “topdown 
intelligence” and the other is called “bottom-up intelligence. The top-down 
approach attempts to create an expert system or program to perform a controlled 
search and discover. The bottom-up approach creates “artificial” behavior in the 
robot and then causes it to explore and discover. At first glance you may not see 
much of a difference in either approach, but there is one and it’s quite significant. 
If the expert system approaches a situation (or terrain) it hasn’t been programmed 
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to handle, it will falter. The behavior system on the other hand isn’t looking for any 
template “programmed” situation to calculate procedures and couldn’t care less 
about the situation; it just goes on exploring. Robotists have found over the last 30 
years of experimentation that bottom-up programming (behavioral-based) is 
successful many times where top-down programming fails.  
Abridged from “Robots, androids and animatrons” by John Lovine 
 
III.  Match the following phrases from the article. 
neural  system 
legitimate  in tandem 
self-aware  mechanism 
bottom-up  behavioral-based  
subsumption  question 




to conduct machine 
 
 
IV. Spell the jumbled words (from the text) correctly. 
Another irenitco (n.) 
a vitidifene test (adj.) 
perhaps ssssccoounnie (n.)... would be ...  
fescusclus (adj.) many times  
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gkitylsrin  (adv.) intelligent behaviour  
 
V. Design project. 
Your teacher is a rich investor. He/she has sponsored a robotics design 
competition. The team who comes up the best idea for a new robot will be awarded 
10 million dollars to have their product developed. You and your parner have 
entered the contest. You have five minutes to think of a new robotics product. 
When fininshed, try to sell your idea to your teacher. 
 
VI. Role play 
(note: each student reads his/her role only) 
Student A: You believe that space exploration is the key to the survival of the 
human race. Take a minute to think of other reasons why space exploration is 
important. When ready, ask your partner what she/he thinks of the new mission to 
Mars. 
Student B: Governments worldwide spend billions of dollars on space 
exploration. You believe it’s a waste of time and money. The Earth has many 
problems. We need to fix our own problems instead of flying off into space. Think 
of other reasons to support your argument. Your partner will start the conversation. 
 
VII. Discuss the questions below in the class. 
1. Do you feel comfortable with the idea of AI (that robots can think)? 
2. Do you think we create a new problem with each invention? Think of 
examples. 
3. Is there anything that does not yet exist that you would like to see invented? 
What is it? 
4. Imagine the job you wish to hold when you get older – could a robot be 
programmed to do that job as well as you? 
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5. A film like The Matrix has explored the idea that we might be living in 
virtual reality. But what evidence is there for or against this hypothesis? And what 
are its implications? 
6. What name would you give to your robot? 
7. Do you agree that robots will always be too expensive for most people? 
 
VIII. Magazine article. 
Write a magazine article about robots. Include an imaginary interview with a robot. 
Read what you wrote to your classmates in the next lesson. Give each other 
feedback on your articles. 
 
IX. In pairs / groups, write down questions about robots and their roles in our 
future. 
• Ask other classmates your questions and note down their answers.  
• Go back to your original partner / group and compare your findings.  
• Make mini-presentations to other groups on your findings.  
 
X. Translate the text below to English. 
ɏɨɪɨɲɢɦ ɩɪɢɦɟɪɨɦ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɚɝɟɧɬɨɜ ɫɥɭɠɚɬ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ 
ɪɨɛɨɬɵ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɩɨɞɨɛɧɵɟ ɪɨɛɨɬɵ ɢɦɟɸɬ ɲɢɪɨɤɢɣ ɚɫɫɨɪɬɢɦɟɧɬ 
ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɨɪɝɚɧɨɜ ɱɭɜɫɬɜ (ɫɟɧɫɨɪɧɵɟ ɞɚɬɱɢɤɢ) ɢ ɢɫɤɭɫɫɬɜɟɧɧɵɯ 
ɷɮɮɟɤɬɨɪɨɜ (ɦɚɧɢɩɭɥɹɬɨɪɵ). ɂɯ ɦɨɛɢɥɶɧɨɫɬɶ ɞɨɫɬɢɝɚɟɬɫɹ ɛɥɚɝɨɞɚɪɹ 
ɤɨɥɟɫɧɵɦ, ɝɭɫɟɧɢɱɧɵɦ, ɲɚɝɚɸɳɢɦ ɢ ɩɪɨɱɢɦ ɫɢɫɬɟɦɚɦ ɩɟɪɟɦɟɳɟɧɢɹ. 
Ⱥɤɬɢɜɧɨɫɬɶ ɢ ɚɜɬɨɧɨɦɧɨɫɬɶ ɪɨɛɨɬɨɜ ɬɟɫɧɨ ɫɜɹɡɚɧɵ ɫ ɧɚɥɢɱɢɟɦ ɫɪɟɞɫɬɜ 
ɰɟɥɟɩɨɥɚɝɚɧɢɹ ɢ ɩɥɚɧɢɪɨɜɚɧɢɹ ɞɟɣɫɬɜɢɣ, ɫɢɫɬɟɦ ɩɨɞɞɟɪɠɤɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱ, ɚ 
ɢɧɬɟɥɥɟɤɬɭɚɥɢɡɚɰɢɹ, ɩɨɦɢɦɨ ɨɛɥɚɞɚɧɢɹ ɫɢɫɬɟɦɨɣ ɨɛɪɚɛɨɬɤɢ ɡɧɚɧɢɣ, 
ɩɪɟɞɩɨɥɚɝɚɟɬ ɪɚɡɜɢɬɵɟ ɫɪɟɞɫɬɜɚ ɤɨɦɦɭɧɢɤɚɰɢɢ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ, ɜɩɥɨɬɶ 
ɞɨ ɫɪɟɞɫɬɜ ɟɫɬɟɫɬɜɟɧɧɨ-ɹɡɵɤɨɜɨɝɨ ɨɛɳɟɧɢɹ.  
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ɇɚɛɨɪ ɫɟɧɫɨɪɧɵɯ ɞɚɬɱɢɤɨɜ ɜɧɟɲɧɟɣ ɢ ɜɧɭɬɪɟɧɧɟɣ ɢɧɮɨɪɦɚɰɢɢ ɜɤɥɸɱɚɟɬ: 
ɡɪɢɬɟɥɶɧɵɟ ɢ ɡɜɭɤɨɜɵɟ (ɭɥɶɬɪɚɡɜɭɤɨɜɵɟ), ɬɚɤɬɢɥɶɧɵɟ ɢ ɤɢɧɟɫɬɟɬɢɱɟɫɤɢɟ 
ɞɚɬɱɢɤɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɱɚɫɬɨ ɩɪɢɦɟɧɹɸɬɫɹ ɞɚɬɱɢɤɢ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɞɚɜɥɟɧɢɹ, ɜɥɚɠɧɨɫɬɢ, ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɢ, ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɢ 
ɞɪɭɝɢɯ ɮɢɡɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ.  
ɉɪɢ ɡɪɢɬɟɥɶɧɨɦ ɨɱɭɜɫɬɜɥɟɧɢɢ ɪɨɛɨɬɨɜ ɢɫɬɨɱɧɢɤɚɦɢ ɢɧɮɨɪɦɚɰɢɢ ɫɥɭɠɚɬ 
ɬɟɥɟ- ɢ ɜɢɞɟɨɤɚɦɟɪɵ, ɨɩɬɢɱɟɫɤɢɟ ɢ ɝɨɥɨɝɪɚɮɢɱɟɫɤɢɟ ɞɚɬɱɢɤɢ. Ʉ ɡɜɭɤɨɜɵɦ 
ɞɚɬɱɢɤɚɦ ɨɬɧɨɫɹɬɫɹ ɦɢɤɪɨɮɨɧɵ, ɷɯɨɥɨɤɚɰɢɨɧɧɵɟ ɞɚɬɱɢɤɢ ɢ ɩɪ. ɉɪɢ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɪɨɛɨɬɚ ɫ ɜɧɟɲɧɟɣ ɫɪɟɞɨɣ ɤɥɸɱɟɜɭɸ ɪɨɥɶ ɢɝɪɚɸɬ ɬɚɤɬɢɥɶɧɵɟ 
ɞɚɬɱɢɤɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɩɪɢɤɨɫɧɨɜɟɧɢɟ ɢ ɢɡɦɟɪɹɬɶ ɞɚɜɥɟɧɢɟ ɜ 
ɦɟɫɬɚɯ ɤɨɧɬɚɤɬɚ ɫ ɨɛɴɟɤɬɨɦ ɫɪɟɞɵ. ɗɬɢ ɞɚɬɱɢɤɢ ɫɥɭɠɚɬ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ 
ɪɚɡɥɢɱɧɵɯ ɨɛɴɟɤɬɨɜ, ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɜɧɟɲɧɟɣ ɨɛɫɬɚɧɨɜɤɢ ɩɭɬɟɦ ɨɳɭɩɵɜɚɧɢɹ 
ɩɪɟɞɦɟɬɨɜ, ɚ ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɨɛɪɚɬɧɵɯ ɫɜɹɡɟɣ ɩɨ ɭɫɢɥɢɹɦ.  
ɇɟɨɬɴɟɦɥɟɦɵɦ ɚɬɪɢɛɭɬɨɦ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɪɨɛɨɬɨɜ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ 
ɫɩɟɰɢɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ ɩɥɚɧɢɪɨɜɚɧɢɹ, ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɪɨɝɪɚɦɦɭ ɞɟɣɫɬɜɢɣ 
ɪɨɛɨɬɚ ɜ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɪɟɰɟɩɬɨɪɚɦɢ ɪɨɛɨɬɚ. Ⱦɥɹ ɩɥɚɧɢɪɨɜɚɧɢɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ɪɨɛɨɬ ɞɨɥɠɟɧ ɢɦɟɬɶ 












Q1. Which is the first Mechanical calculator? 
(a) Abacus 
(b) Napier’s Bones 
(c) Pascaline 
(d) Stepped Reckoner 
(e) None of these 
 




(d) MARK - I 
(e) None of these 
 







Q4. Pascaline is also known as- 
(a) mechanical machine 
(b) adding machine 
(c) division machine 
(d) difference machine 




Q5. Which was the computer designed by Babbage? 
(a) Analytical engine 
(b) Arithmetic machine 
(c) Donald Knuth 
(d) All of the above 
(e) None of these 
 
Q6. Computer’s basic architecture was developed by____   
(a) Charles Babbage 
(b) Blaise Pascal 
(c) Steve Newton 
(d) John Von Neumann 
(e) Henery Johns 
 
Q7. __________ is the father of punched card. 
(a) Herman Hollerith 
(b) Joanthan lva 
(c) Charles Babbage 
(d) Blaise Pascal 
(e) None of these 
 
Q8. The person contributing the idea of stored program was____ 
(a) John Neumann 
(b) Howard Aiken 
(c) Dennis Ritchie 
(d) Charles Babbage 
(e) Denial Thomas 
 
Q9. Who has made transistors? 
108 
 
(a) John William 
(b) Walter Hang 
(c) John Miton 
(d) John Bardeen 
(e) None of these 
             







Q11. IBM-PC is an example of - 
(a) First generation computer 
(b) Second generation computer 
(c) Third generation computer 
(d) Fourth generation computer 
(e) None of these 
 
Q12. Pascaline was invented by __________. 
(a) Charles Babbage 
(b) Blaise Pascal 
(c) Ada Byron 
(d) Herman Hollerith 
(e) None of these 
 










Q14. This type of computer(s) is/are the least powerful, yet the most widely used 
and fastest-growing computer. 
(a) Mainframe computers 
(b) Super computers 
(c) Micro computers 
(d) All of these 
(e) None of these 
 
Q15. A microcomputer is a small, relatively inexpensive computer with a 
















INTERESTING FACTS ABOUT COMPUTERS:   
 
 The first electronic computer ENIAC weighed more than 27 tons and took 
up 1800 square feet. 
 Only about 10% of the world’s currency is physical money, the rest only 
exists on computers. 
 TYPEWRITER is the longest word that you can write using the letters only 
on one row of the keyboard of your computer. 
 Doug Engelbart invented the first computer mouse in around 1964 which 
was made of wood. 
 There are more than 5000 new computer viruses are released every month. 
 Around 50% of all Wikipedia vandalism is caught by a single computer 
program with more than 90% accuracy. 
 If there was a computer as powerful as the human brain, it would be able to 
do 38 thousand trillion operations per second and hold more than 3580 
terabytes of memory. 
 The password for the computer controls of nuclear tipped missiles of the U.S 
was 00000000 for eight years. 
 Approximately 70% of virus writers are said to work under contract for 
organized crime syndicates. 
 HP, Microsoft and Apple have one very interesting thing in common – they 
were all started in a garage. 
 An average person normally blinks 20 times a minute, but when using a 
computer, he/she blinks only 7 times a minute. 
 The house where Bill Gates lives, was designed using a Macintosh 
computer. 




 The first 1GB hard disk drive was announced in 1980 which weighed about 
550 pounds, and had a price tag of $40,000. 
 More than 80% of the emails sent daily are spams. 
 A group of 12 engineers designed IBM PC and they were called as “The 
Dirty Dozen”. 
 The original name of windows was Interface Manager. 
 The first microprocessor created by Intel was the 4004. It was designed for a 
calculator, and in that time nobody imagined where it would lead. 
 IBM 5120 from 1980 was the heaviest desktop computer ever made. It 
weighed about 105 pounds, not including the 130 pounds external floppy 
drive. 
 Genesis Device demonstration video in Star Trek II: The Wrath of Khan was 
the first entirely computer generated movie sequence in the history of 































Answers to ex.4 (Module 4): 
1d, 2f, 3h, 4g, 5a, 6b, 7c, 8e.  
 
Answer keys to the crossword (Module 5, ex.5): 
Across: 1. palm, 3. integration, 6.application, 8. manufacure, 9. superhighway, 12. 
operating, 15. affordable 
Down: 2. reliable, 4. mainframe, 5.silicon, 7.spreadsheet, 10.wire, 11.diminish, 
13.efficiency, 14.microprocessor, 16.consumer, 17. screen. 
 
Answers to Final quiz 
Q1. Ans.(a) 
Sol. Abacus is an instrument that was invented some 2500 years ago primarily in 
China. It was used in the ancient times for calculating numbers through basic 





Sol. Abacus used set of beds to represent the data.   
 
Q3. Ans.(a) 
Sol. Napier's bones, also called Napier's rods, are numbered rods which can be 
used to perform multiplication of any number by a number 2-9.This process was 
published by Napier in 1617 an a book titled Rabdologia, so the process is also 
called rabdology.  
 
Q4. Ans.(b) 




Sol. The Analytical Engine was a proposed mechanical general-purpose computer 
designed by English mathematician and computer pioneer Charles Babbage  
 
Q6. Ans.(d) 
Sol. John Von Neumann wrote an incomplete set of notes, titled the First Draft of a 
Report on the EDVAC. This widely distributed paper laid foundations of a 
computer architecture in which the data and the program are both stored in the 
computer's memory.  
 
Q7. Ans.(a) 
Sol. Herman Hollerith was an American inventor who developed an 
electromechanical punched card  
 
Q8. Ans.(a) 
Sol. John Von Neumann wrote an incomplete set of notes, titled the First Draft of a 
Report on the EDVAC. This widely distributed paper laid foundations of a 
computer architecture in which the data and the program are both stored in the 





Sol. John Bardeen invented the first transistor in 1947.  
 
Q10. Ans.(e) 
Sol. ENIAC was the first digital computer and it was invented by J.Presper Eckert 




Sol. The fourth generation computers emerged with development of the VLSI. The 
fourth generation computers became more powerful, compact, reliable and 
affordable. As a result, they give rise to personal computer (PC) revolution. For the 
first time in 1981 IBM introduced its computer for the home user.  
 
Q12. Ans.(b) 
Sol. Pascaline was invented by Blaise Pascal.  
 
Q13. Ans.(d) 
Sol. IC chip used in computer are made up of Silicon.  
 
Q14. Ans.(c) 
Sol. Micro computer these are small relatively inexpensive computer designed for 
personal and office use. It has lowest storing and processing speed. These can be 
laptop or desktop  
 
Q15. Ans.(d) 
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